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Background. Clear cell chondrosarcoma (CCCS) is a rare subtype of chondrosarcoma and comprises between 1.6% and 2.5% of all
chondrosarcoma. They are known to be chemo- and radiotherapy resistant; surgical resection is therefore the therapy of choice.
Methods. We present a 63-year-old woman with a progressive lung nodule 20 years after initial diagnosis and treatment of a clear
cell chondrosarcoma of the right os naviculare. Results. On serial CT scans of the chest, an asymptomatic, slowly growing nodule
in the left upper lung lobe was detected. CT-guided transthoracic biopsy of this nodule confirmed the diagnosis of a
chondrosarcoma lung metastasis. Video-assisted thoracoscopic wedge resection was performed with complete removal of the
nodule. The patient recovered well from surgery and remains in good health during further follow-up. Conclusion. Given the
tendency of clear cell chondrosarcoma to recur and metastasize after extended periods of time, a long-term, possibly life-long
follow-up and clinical surveillance is advisable in these patients.

1. Introduction

Clear cell chondrosarcoma (CCCS) is a rare subtype of chon-
drosarcoma and comprises between 1.6% and 2.5% of all
chondrosarcoma [1]. Initial symptoms of CCCS typically start
1.5 years before diagnosis and are often indolent, which is
characteristic for the slow progression of CCCS [1–3]. CCCS
and chondroblastoma share common radiographic features,
but distinct histopathological features [1, 4]. Wide resection
is the mainstay of treatment as the disease is resistant to
chemo- and radiotherapy and tends to recur after incomplete
resection [1, 5, 6]. Rarely, late recurrences and even distant
metastases may occur [7]. We present a case of a 63-year-old
female with a history of CCCS of the right os naviculare,
who developed a lung metastasis 20 years after resection.

2. Case Presentation

In February 1996, a 40-year-old Caucasian woman consulted
an orthopaedic surgeon because of persistent pain in the right
foot. On radiograms, a lytic tumoral process was discovered in
the right os naviculare. Curettage was performed, and anato-
mopathological revision of the obtained tissue at the Mayo
Clinic Rochester (Dr. Unni) confirmed the diagnosis of a clear
cell chondrosarcoma (Figure 1). In June 1996, local progres-
sion of the disease was discovered and an amputation of the
right lower leg was performed. Subsequently, she was followed
with annual chest X-ray examination and clinical examination
by her treating orthopaedic surgeon.

In April 2016, her chest radiogram showed a new dense
opacity in the left upper lung lobe. On CT scan, two
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opacities in the left upper lobe were detected, with a diame-
ter of 6mm and 3mm, respectively (Figure 2). After multi-
disciplinary consultation, close follow-up was advised given
the aspecific and small diameter of the lesions. Three
months later, only one lesion remained on CT scan. Further
follow-up with annual radiograms was organised. In Decem-
ber 2019, a slight increase in diameter in the nodule in the
left upper lobe was seen. Subsequently, a new CT scan was
performed, which showed a single nodule of 13.5mm. Apart
from a dry cough, the patient was asymptomatic at the time
of this finding. A lung function examination was performed
and showed no abnormalities. Further staging with an
abdominal CT showed no other lesions suspected for metas-
tases. There was no history of smoking. A CT-guided lung
biopsy was performed, and the patient was referred to our
tertiary sarcoma centre for further diagnostic examination
and treatment because of the probable diagnosis of a chon-
drosarcoma metastasis.

At the time of referral, the patient was in good health and
had no symptoms other than a transient dry cough. She did
not have complaints of weight loss or exhaustion. Clinical
examination showed no abnormalities besides the lower right
leg amputation after surgery for the chondrosarcoma.

Histopathological examination of the lung biopsy
showed the presence of an atypical chondroid tumoral pro-
liferation composed of atypical spindled to rounded chon-
droid cells embedded in a chondroid matrix (Figure 3). No
obvious clear cell morphology, high-grade cytonuclear aty-
pia, or mitotic activity was observed in this biopsy. Immuno-
histochemically, the atypical cells showed a diffuse
expression of S100 and Podoplanin (D2-40). These morpho-
logical and immunohistochemical findings were suspected
for a metastasis of a chondrosarcoma.

After discussion in our multidisciplinary bone and soft
tissue sarcoma board, a video-assisted thoracoscopic wedge
resection was performed. Histopathological examination of
the resected lung nodule showed a 15mm large, well-
circumscribed chondroid tumoral proliferation composed
of atypical rounded cells with a centrally placed, large round

nucleus and abundant clear to slightly eosinophilic cyto-
plasm. Intermingled within these atypical clear cells,
osteoclast-like giant cells, a chondroid matrix, and calcifica-
tions were observed. The atypical cells stained strongly with
antibodies against S100 and Podoplanin (D2-40), further
confirming the diagnosis of a lung metastasis of the known
clear cell chondrosarcoma (Figure 3).

She recovered well from surgery. Given the extended
time frame between the primary tumor and the development
of this single lung metastasis (20 years) and the insensitivity
of clear cell chondrosarcomas to chemotherapy, a conserva-
tive approach was held with regular imaging as follow-up,
meaning a chest CT every six months during the first year.

3. Discussion

Clear cell chondrosarcoma (CCCS) is a rare subtype of
chondrosarcoma and comprises between 1.6% and 2.5% of
all chondrosarcoma [1]. Unni et al. were the first to describe
these tumors in 1976 (2). CCCS usually involves the proxi-
mal part of the femur or humerus and is more present in
men than in women [5, 8]. These tumors are most com-
monly seen in the third through fifth decade of life [1].

Initial symptoms of CCCS typically start 1.5 years before
diagnosis and are often indolent, which is characteristic for
the slow progression of CCCS. Pain in the affected bone is
the typical presenting symptom in 50% of the patients.
Sometimes, patients with a CCCS present with a pathologi-
cal fracture [1–3].

Imaging shows a lytic lesion with a characteristic periph-
eral border of sclerosis and associated matrix calcification
which can also be seen in a chondroblastoma. CCCS and
chondroblastoma can be difficult to distinguish radiologi-
cally. Differential diagnosis is based upon age; chondroblas-
toma usually occurs in children or adolescents, whereas
CCCS occurs rather in the third to fifth decades of life [1].

Histology is important to make the definitive diagnosis.
CCCS is characterized by rounded or polygonal cells with
abundant pale, clear, to slightly eosinophilic cytoplasm,

(a) (b)

Figure 1: Histopathological image of the primary tumor. Atypical rounded cells with abundant clear cytoplasm, arranged in lobules, and
admixed with trabeculae of woven bone and osteoclast-like giant cells (hematoxylin and eosin, original magnification (a) 100x and (b) 200x).
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resembling hypertrophic cells of the growth plate. The
tumor cells are arranged in lobules and sheets and are fre-
quently admixed with trabeculae of woven bone and
osteoclast-like giant cells (Figure 1). Immunohistochemi-
cally, the tumor cells are strongly positive for S100. The his-
topathological differential diagnosis includes metastatic clear
cell renal cell carcinoma, chondroblastoma, and osteosar-
coma, as well as (depending on localisation) a notochordal
tumor [4].

Clear cell chondrosarcomas are commonly described to
be a low-grade malignancy and are known to be resistant
to chemo- and radiotherapy. Surgical resection is therefore
the treatment of choice in these tumors. Because of the high
rate of local recurrence after curettage or excision (up to
86%), a resection of the tumor with wide margins is advised
[1, 3, 6]. As seen in our patient, an initial curettage was
insufficient and amputation of the right lower leg was neces-
sary after local progression four months after the initial
surgery.

Given the restricted number of formal prospective stud-
ies, strict rules about follow-up are absent. Follow-up
according to the ESMO bone sarcoma guidelines should
include a physical examination of the tumor site, local imag-

ing, and chest X-ray/CT scan every 3 months for the first 2
years, every 6 months for years 3-5, every 6-12 months for
years 5-10, and thereafter every 6-24 months according to
local practice and other factors [9]. Late metastasis, as seen
in our case, may occur more than 10 years after the initial
diagnosis and there is no universally accepted stopping point
for tumor surveillance [9].

Generally, the risk of local recurrence and metastatic dis-
ease from CCCS is considered low [7]. Most local recur-
rences occur in the first 5 years; however, case reports have
been published describing local recurrences later than 10
years after initial resection in 15% of cases (Table 1) [3, 7].
This emphasizes the need for a thorough and long-term
follow-up of patients with CCCS [7].

As previously described, adequate surgical margins have
a crucial impact on the survival of patients with CCCS.
Patients with a clear resection margin at the time of initial
surgery showed no local recurrence during follow-up and
longer disease-free survival than patients with marginal or
intralesional resection [3, 7, 10].

CCCS has a metastatic potential in the lung, bone
(mostly spine), and rarely brain tissue [1, 2, 7, 11]. It is
known to metastasize relatively late, and almost 25% of

(a) (b)

(c)

Figure 2: Radiographic images of the suspected metastases. CT scan of a dense opacity in the left upper lung lobe of 6mm in April 2016 (a).
The nodule was unchanged after 6 months of follow-up (b). In December 2019, the nodule increased to 13.5mm (c).
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metastatic disease is detected more than 10 years after sur-
gery [3, 7, 10, 12]. The prevalence of local recurrence and
the grading of the tumor are prognostic factors of metas-

tatic disease [7]. This supports the choice for aggressive
surgical treatment in local recurrence [3, 11], exemplified
by our case.

(a) (b)

(c) (d)

(e)

Figure 3: Lung metastasis. Histology of the wedge resection of the left upper lung lobe showing a 15mm large, well-circumscribed
chondroid tumoral lesion (hematoxylin and eosin, original magnification 12x (a)). Atypical rounded cells with a centrally placed, large
round nucleus and abundant clear cytoplasm (hematoxylin and eosin, original magnification 100x (b)). Presence of osteoclast-like giant
cells, a chondroid matrix, and calcifications (hematoxylin and eosin, original magnification 200x (c)). Diffuse expression of the tumor
cells for S100 (original magnification 200x (d)) and Podoplanin (D2-40) (original magnification 200x (e)).
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Multiple case reports (Itälä et al., Donati et al., and Lai-
tinen et al.), including ours, show that the development of
metastasis in CCCS seems to be slow and multiple resections
can be done with a survival of many years or even decades
(Table 1). According to international guidelines, surveillance
should be at least 10 years and perhaps in this particular
tumor type even lifelong due to the tendency of this tumor
to slowly progress over time [7, 9–11]. However, this needs
to be weighed against the economic and psychological bur-
den of this extensive follow-up on a case-by-case basis.

When comparing the existing literature with our case, it
is clear that when intralesional surgery is performed, a
higher risk of local recurrence and metastatic disease is cre-
ated. Therefore, when a lytic bone lesion is seen on imaging,
a malignancy should always be kept in mind, and before sur-
gery is performed, the case should be discussed in an expert
centre with expertise in bone and soft tissue malignancies to
maximize the prognosis of the patient.

4. Conclusion

Although most local recurrences of CCCS are observed dur-
ing the first five years, CCCS may have a tendency to recur
and metastasize after extended periods of time. We illus-
trated this in a clinical case. A long-term, perhaps lifelong,
follow-up and clinical surveillance including physical exam-
ination of the tumor site, local imaging, and chest X-ray/CT
scan are advised in these patients. Given the slow course of
the disease and the insensitivity to radio- and chemotherapy,
local recurrences and metastases should be treated with sur-
gical resection wherever possible to maximize the overall
survival of the patients.

Consent

Written informed consent was given by the patient to pub-
lish this information.
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