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Successful en bloc resection for femoral head clear cell
chondrosarcoma without biopsy: A case report
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Abstract. Clear cell chondrosarcoma (CCCS) is a rare,
low-grade, malignant chondrogenic bone tumour. This tumour
commonly affects the epiphysis of long bones, particularly in
the proximal femur. The present study reported on the case of
a 58-year-old male with right hip pain of five months duration.
Plain radiography, magnetic resonance imaging and computed
tomography scan revealed the characteristic appearance of
chondroid mineralisation in the right femoral head, suggesting
typical CCCS. Although biopsy is the gold standard for definite
diagnosis prior to treatment, wide resection with removal of the
biopsy tract is thought to negatively affect the surgical margin
and postoperative hip function. Therefore, en bloc resection
without any biopsy and a hip hemiarthroplasty were performed.
The pathological diagnosis was CCCS and an adequate surgical
margin was obtained. No local recurrence or distant metastases
were detected and postoperative function was excellent at the
final follow-up. The femoral head is a typical location of CCCS.
Wide resection with adequate margins is the main treatment
strategy for CCCS and when radiological features are typical,
en bloc resection without a biopsy is an acceptable treatment
option to improve patient outcomes.

Background

Clear cell chondrosarcoma (CCCS) was first described as
a clear cell variant of chondrosarcoma by Unni et al (1).
CCCS is rare, accounting for only 2.5-2.7% of all chondro-
sarcomas (2,3). CCCS more frequently affects males and
is widely distributed across different age groups (4). This
lesion characteristically appears at the epiphyses of long
bones, particularly in the proximal femur and humerus (5).
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Radiological and pathological diagnoses are challenging due
to the rarity of the condition and this may commonly lead
to inadequate surgical treatment. Patients undergoing initial
curettage reportedly had a high local recurrence rate; however,
patients who underwent wide resection had a low recurrence
rate (4). The initial surgical margin for CCCS was observed to
correlate with the oncological outcome (5).

Biopsy has been the gold standard for diagnosing and
managing malignant bone tumours. Unfortunately, tumour
cell seeding in the biopsy tract is a risk factor for local recur-
rence. Therefore, biopsy tract removal is widely accepted (6).
This frequently requires sacrificing more healthy tissues and
may also lead to poor postoperative limb function.

The present study reports on a typical case of CCCS in the
right femoral head that was highly suspected using only radio-
logical methods. The patient was successfully treated with an
en bloc resection without requiring a biopsy of the lesion.

Case presentation

A 58-year-old male patient reported right hip pain from June
2018. The patient had visited a nearby clinic and an abnormality
had been observed in the right femoral head on a plain radio-
graph. The patient was then referred to Osaka City University
Hospital (Osaka, Japan) in November 2018. Plain radiography
revealed fuzzy, irregular calcifications on the femoral head
with an indistinct distal margin (Fig. 1). Magnetic resonance
imaging (MRI) was performed with iso signal intensity on
the T1-weighted image (T1WI; Fig. 2A) and on T2WI, hetero-
geneously high signal intensity with a focal enhancement of
spotty areas was observed (Fig. 2B). The lesion was peripher-
ally enhanced with contrast material on the T1 fat-suppressed
image. The decreased spotty signal intensity in central areas
revealed matrix mineralisation (Fig. 2C). A computed tomog-
raphy (CT) scan also revealed a honeycomb-like calcification
on the femoral head (Fig. 2D). No cortical destruction was
observed. The tumour size was 40x30x42 mm. At this point,
CCCS was highly suspected in the patient.

The hip pain was persistent and surgical treatment was
proposed to the patient. En bloc resection and a hip hemi-
arthroplasty (Fig. 3) were performed through an invasive
mini-incision anterolateral approach to detach the anterior
third of the gluteus medius to expose the hip joint (7). At
two days after the surgery, the patient was able to walk with
a walker aid. There were no adverse effects of surgical site
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Figure 1. Plain radiography revealing an osteolytic lesion with chondroid
matrix mineralisation in the right femoral head.

infection and hip dislocation in his clinical course. The gross
findings of the resected femoral head tumour indicated a
mixture of white and yellow lesions with well-defined borders.
Chondroid tissue and ossification were also visible. The
surface cartilage of the femoral head was smooth and intact,
without any evidence of a pathological fracture (Fig. 4A).
Microscopic examination of the resected specimen indicated
that the tumour was composed of a sheet-like proliferation of
atypical cells with abundant clear cytoplasm, swollen nuclei
and scattered bone formation (Fig. 4B). These pathological
diagnoses were consistent with the typical presentation of
CCCS. A 2-cm-wide margin was obtained after evaluating
the site according to the Japanese Orthopaedic Association
evaluation system (8).

At the final follow-up at 32 months after surgery (7), no
local recurrence or metastases were observed. The postopera-
tive functional outcome was measured using the International
Symposium on Limb Salvage score (9). The patient scored
30 points, which is the highest possible outcome.

Discussion

In the current case, radiological imaging with plain radiog-
raphy, MRI and CT scan revealed a typical presentation of
CCCS in the right femoral head. Therefore, an incisional
biopsy was deemed unnecessary and an en bloc resection and
hip hemiarthroplasty were performed without any preopera-
tive biopsy. Pathological diagnosis confirmed the presence of
CCCS and a clear surgical margin was achieved. The postop-
erative limb function of the patient was excellent at the final
follow-up.

In cases of a suspicious malignant bone tumour located
in the femoral head, incisional biopsy is planned from the
lateral side of the proximal femur through the femoral
neck to prevent the tumour from contaminating the hip
joint space (10). To remove a biopsy tract that potentially
contains tumour cells, hip replacement with a tumour
prosthesis is necessary after en bloc resection, resulting
in poor postoperative function compared to that achieved
through hip hemiarthroplasty. Therefore, after considering

Figure 2. (A) Magnetic resonance imaging using coronal TIW1 of the
tumour indicated iso signal intensity in the right femoral head. (B) Axial
T2WI indicating heterogeneously high signal intensity with a spotted area.
(C) The tumour was peripherally enhanced with contrast material on a T1
fat-suppressed image with a focally decreased spotted area. (D) Matrix
mineralisation with a characteristic chondroid appearance was evident in the
right femoral head on computed tomography.
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Figure 3. Postoperative plain radiographs displaying the hip hemiarthro-
plasty performed after en bloc resection.

Figure 4. (A) Gross observation indicated that the tumour was composed
of chalky-white areas of mineralisation and a chondroid matrix with a
well-defined border. The hip joint surface was smooth. (B) Microscopic
findings indicated that the tumour cells had a well-defined border and clear
cytoplasm. New bone formation was observed. The pathological diagnosis
was clear cell chondrosarcoma (H&E; magnification, x200).

the surgical margin and the postoperative function of the
patient, en bloc resection without performing a biopsy may
be an acceptable treatment option for radiologically typical
CCCS.

Collins et al (11) explored certain typical radiological
features of CCCS on plain radiographs, CT scans and
MRI, which closely matched those in the present case.
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Specifically, the CT scan revealing matrix mineralisation
with characteristic chondroid appearance was similar to
that in the present case. The World Health Organisation (12)
has stated that CCCS is a primary bone tumour primarily
affecting the ends of the bone, mainly in the proximal femur
and humerus. Radiographically, giant cell tumour of the
bone, chondroblastoma, chondrosarcoma and chondroblastic
osteosarcoma, and osteonecrosis of the femoral head were
all differential diagnoses (3). It is likely that every experi-
enced orthopaedic oncologist in a specialised centre may be
capable of suspecting the presence of CCCS in the femoral
head, just as in our case.

Histological diagnosis is vital to initiate precise treatment
for bone tumours. Compared to an incisional biopsy, a core
needle biopsy may at times provide an incorrect diagnosis,
usually due to insufficient material quality (6). Therefore,
Nakayama et al (5) recommend an incisional biopsy for
suspected CCCS over a core needle biopsy. However, inci-
sional biopsy for preoperative diagnosis requires sampling of
the tumour, increasing the risk of potentially contaminating
healthy tissue.

The reconstruction method after en bloc resection of the
femoral head is also worth discussing. Total hip replacement
(THR) is able to better maintain the postoperative hip function
compared to hemiarthroplasty. However, if the CCCS recurred
after THR, particularly in the acetabulum, the second opera-
tion would be complicated. Tumour seeding may potentially
expand in the overall operating field (8). In the current case,
hemiarthroplasty was selected as a prevention of potential
tumour expansion in the acetabulum.

CCCS is a low-grade, malignant chondrogenic tumour
resistant to chemotherapy and radiotherapy, and surgical
removal using adequate margins is the primary treatment
strategy for it (4). The surgical margin in these tumours
highly correlates with local recurrence and lung metas-
tases (2-5). Itdld et al (2) determined that the 5-year and
10-year survival rates were 100 and 89%, respectively.
Nakayama et al (5) reported that the 5- and 10-year overall
survival rates were both 89%. Local recurrence and lung
and bone metastases were discovered over five years after
the initial diagnosis (2,3,5). Orthopaedic oncologists must be
aware that careful long-term follow-up is necessary to detect
any recurrences or metastases over time.

In conclusion, in the presence of typical radiological find-
ings for CCCS, en bloc resection without any prior biopsy
may be an acceptable treatment for CCCS located on the
femoral head.
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