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Abstract

Giant cell tumors are benign bone tumors, representing
5% of primary bone tumors with variable biological
aggressiveness and controversial treatment. It more
commonly occurs between the third and fourth decades
of life and affects preferably the epiphysis of long bones,
most of them with an eccentric lytic lesion around the
knee.
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Introduction

The giant cell tumor represents 5% of the primary bone
tumors with variable biological aggressiveness and contro-
versial treatment. There is a low prevalence in females
between the third and fourth decades of life and affects
preferably the epiphysis of long bones, most of them around
the knee (Szendroi, 2004). According to Campanacci grades
1 and 2 represent 52% of the total of GCT and grade 3
represents 48%. There was no correlation between this
classification and recurrence. There was a better correlation
between the aggressiveness of the treatment and the
appearance of recurrence [1].

Histopathology

Giant cell tumors were first described in 1818 by Sir Astley
Cooper who denominated it as “fungi medular exostosis”
[2]. Nowadays it has a very well defined clinical, radiolog-
ical and histopathological identity. Its local aggressiveness
was described by Nelaton and its potential malignancy by
Virchow [3, 4].

The WHO has defined this tumor as an aggressive tumor,
very well vascularized, formed by ovoids or fusiform cells
with an association of multiple giants cells of osteoclastic
type, uniformly distributed in the tumoral tissue (Fig. 11.1).

The pathogenesis is still not very well known [5], but its
origin may derive from the mono cells of the local stroma or
the bone marrow [6].

The typical giant cell of this tumor is not different to those
found in other bone lesions where these giant cells appear
similar to chondroblastomas, pigmented villonodular syn-
ovitis, the brown tumor of hyperparathyroidism, reparative
granuloma of giants cells and Paget [3].

The expression of a receptor activator of nuclear factor
kappa–B ligand (RANKL) has been found in osteoclast-like
macrophages. This is the basis of the use of RANKL inhi-
bition for medical management which interferes with
osteoclastic stimulation.

Jaffe et al. tried to establish a histological gradient with a
prognostic correlation for this tumor; however, this gradient
was not correlated with treatment and long term prognosis,
so it was finally discarded [7].

Clinical Features

Age, location and X-ray imaging are the clues for the clinical
diagnosis. Local pain and swelling in the affected joint
appears slowly over weeks or months. Pathological fractures
can occur.D. G. Poitout (&)
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The GCT is developed in a mature skeleton: 70%
appearing in people between 20 and 40 years old [8], with a
slightly higher female-to-male ratio (60% females). Its
occurrence in children is rare [9]. Less than 2% of cases are
found under 10 years of age, and only 10% over 55 years of
age.

GCTs are usually located in the epiphysis of the long
bones; 55% are developed around the epiphysis of the knee,
most commonly found in the distal femur [10], proximal tibia
and distal radius. An intermediate frequency is found in the
proximal femur, proximal fibula (Fig. 11.2) and distal tibia.

In the axial spine, GCT is most often located in the
sacrum. GCT is found infrequently in the vertebral body of
the mobile spine and rarely in the posterior elements [11, 12].
It is not found in the clavicle or breastbone and few cases are
seen in the scapula, hands or feet [5]. Metachronous and
multicentric GCTs of bone are even less common [13].

Imaging

Radiologically the GCT is located in the epiphyseal-
metaphyseal zone of the long bones, like a osteolytic and
excentric lesion. Sometimes there is a fine trabeculated
image like soap bubbles [14]. It is a very destructive local
bone tumor (Fig. 11.3).

Campanacci developed a radiological classification in 3
grades [1, 15]:

• Grade 1: osteolytic tumor with very well-defined edges
in a halo of mature bone with an intact or thinned cortex
but not deformed;

• Grade 2: well-defined edges without an opaque halo and
thin limits and more expansive;

• Grade 3: badly defined edges suggesting quick growth
and invasion of soft tissues and without bone limits.

Around 50% of the cases are found in grade 1 or 2.
Enneking, using radiological, scintigraphic, angiographic,

TC and pathologic parameters classified benign tumors as
latent, active and aggressive [16].

MRI in grade 2 or 3 cases is useful to evaluate soft tissue
compromise revealing an aggressive behavior. T1-weighted
MRI demonstrates a low to intermediate signal, mostly
homogenous but in T2 sequences showing heterogeneity,
due to hemosiderin producing a lower signal and the high
water content a high signal. Gadolinium-enhanced images
confirm a solid lesion.

Bone scintigraphy with technetium can be useful in
looking for other multifocal lesions, showing multiple
increased radiotracer uptake helping with the differential
diagnosis with hyperparathyroidism whose histology has
multinucleated cells.

Lungmetastasis has been described even in benign GCT in
about 2% of cases [11, 15]. The malignancy can be primary,
secondary (post-radiation) or evolutive [17]. Recurrence cases
have a greater chance of GCTmetastasis. Metastasis can show
a benign GCT tumor like in the initial location.

Treatment

Several treatments have been proposed [18]: curettage [19,
20], curettage and bone grafting [21], cryotherapy
post-curettage, phenol or cauterization post-curettage, radi-
ation, embolization, bone cement [22], hydrogen peroxide,
argon beam coagulation [23], resection and massive allograft
[24] and prosthetic reconstruction.

Fig. 11.1 Histologic aspect of
giant cell tumors
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Most authors recommend curettage or intralesional
resection and cryotherapy, phenol or cementing adjuvant
therapy (Fig. 11.4)

Curettage must be performed with additional adjuvant
therapy, otherwise recurrence is very high (30% or higher).

After a tidy suitable curettage has been performed, a
high-speed burr to remove the tumor can be used, but seems
insufficient. Cryotherapy with liquid nitrogen poured directly
into the tumor cavity reduces the chance of recurrence, but is
difficult to manage, with a risk of necrosis of tissuues around

the area, so that this technique must be managed by expert
hands. Other chemical products have been used, like phenol,
but it is a toxic agent, and also ethanol and hydrogen per-
oxide. Thermal techniques using cementing with PMM
(Fig. 11.5) or cauterization from argon beam coagulation
have demonstrated better results.

Bone grafting makes the identification of recurrences
difficult. The remodeling associated with bone graft inte-
gration can lead to difficulties in image interpretation when
looking for local recurrences (Fig. 11.6).

Fig. 11.2 Giant cell tumor located on the epiphysis of long bones: a proximal epiphyseal fibula; b proximal tibia; c and d distal epiphyseal femur
and distal radius
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Bone tumoral resection can be indicated in aggressive Cam-
panacci grade 3GCTand replacementwith allograft. Thewrist is
a good example of this procedurewith an arthrodesis (Fig. 11.7).

Amputation has been necessary in some cases in
advanced recurrences.

Radiotherapy is not recommended except when there are
no available surgical locations, there is danger of secondary
malignization or secondary radioirritation of surrounding
tissues. Embolization to reduce the volume of the tumor and
with difficult anatomical locations can be useful [25, 26].

Medical management has been used in GCT with
biphosfonates (pamidronate, zoledronate) but in recently
years with denosumab, a human monoclonal antibody and a
RANKL inhibitor [25, 27]. Very good results have been
reported decreasing the tumoral mass and the potential
agressivity [28–30]. Denosumab is used monthly; the opti-
mal duration of therapy is not yet determined but reports
indicate that after stopping the medication the tumor
becomes activate again. So surgical treatment continues to
be the treatment of choice.

Fig. 11.3 X-ray of giant cell tumor epiphyseal proximal tibia grade 1

Fig. 11.4 Treatment of GCT, curettage and filled with polymethylmethacrylate (PMM): a and b preoperative MRI, post-operative X-ray of
curettage and cement adjuvant PMM therapy
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Fig. 11.5 GCT treated with curettage and filled with PMM; 9 years follow-up

Fig. 11.6 GCT grade 2 treated with curettage and bone graft impaction
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