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Abstract

Introduction: Giant cell tumor of bone is a pathology
formed by the proliferation of multinucleated giant cells of
the osteoclast type mixed with mononuclear cells of benign
behavior. It can present locally aggressively and with a ten-
dency to local recurrence. This review aims to describe two
surgical clinical cases of giant cell tumors with aggressive be-
havior and individualized treatment.

Cases: We present two cases of highly aggressive giant cell
tumors located in the distal radius and proximal tibia, and
the results were compared with the literature. The age
ranged from 40 to 70 years, and male and female sex was
recorded.

Discussion: Giant cell tumors are locally aggressive benign
neoplasms that can affect the local and surrounding bone
structure. The standard treatment is surgery. The therapeu-
tic options will depend on the degree of involvement.

Conclusion: GCTs of bone comprise approximately 3%
and 5% of primary bone tumors; their behavior is benign
but can present locally aggressively. The standard treatment
is surgery.
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Introduction

The giant cell tumor of bone is a low-grade neoplastic pathol-
ogy formed by the proliferation of osteoclast-type multinucle-
ated giant cells that mix with mononuclear cells; its behavior
is benign [1].

It 1s a neoplasm that affects the epiphysis of long bones
(femur, tibia, and radius), represents 3 to 5% of all primary
bone tumors, and presents between 20-40 years of age, pre-
dominantly female, with a female:male ratio of approximately
1.3:1 [2-5].

The radiological findings present four important parame-
ters: 1) the tumor develops rapidly, 2) the tumor causes lysis
of bone tissue at the growth site, 3) the tumor has no osteo-
genic capacity, and 4) the tumor does not elicit a periosteal
reaction [2].

According to the clinical and radiological evaluation, we
have the Campanacci classification system: Grade I: in-
traosseous lesions with well-defined borders and an intact cor-
tex. Grade II: More extensive intraosseous lesions with a thin
cortex without loss of cortical continuity. IIA — No pathologi-
cal fracture. IIB — With pathological fracture. Grade III: Ex-
traosseous lesions that penetrate the cortex and extend into
the soft tissues [2-4].

Although a giant cell tumor of bone is a neoplasm that is
generally easy to diagnose if complete clinical and radiological
information is available, some histological features may make
a diagnosis of the lesion complex [1]. A biopsy is needed for
the definitive diagnosis. However, biopsy interpretation can
be difficult due to the heterogeneity of the tumor. Typical his-
tology shows large multinucleated giant cells interspersed with
mononuclear cells that can vary in shape, being round, elon-
gated, spindle-shaped, or polygonal [6].

Surgery is the treatment method of choice for GCTB.
Opver time, surgical management has improved significantly
with advanced imaging to allow for better surgical planning
and reconstruction. The use of adjuvant therapies has helped
to decrease local recurrence while attempting to maintain
high-level limb function [5].

Clinical cases

Case 1l

A 66-year-old male patient presented with a giant cell tumor
in the left distal radius 17 years ago. On that occasion, en bloc
resection and placement of the proximal third of the left fibula
with plate osteosynthesis was performed, with good evolution
and function, until six months ago when it recurred with a
fast-growing tumor on the back of the wrist. The physical
examination revealed a tumor mass in the left wrist, fixed and
painful on palpation, with limited flexion extension (Figure 1).
Imaging studies are requested (Figure 2). A biopsy of the left

wrist lesion was performed with the following results: giant cell
bone tumor, recurrent in soft tissues.

In the first stage, the patient is scheduled for the removal
of osteosynthesis material from the left distal radius, after
which studies pertinent to the case are requested. Magnetic
resonance imaging of the left wrist reports a tumor mass that
causes bone destruction that extends toward the bones of the
first row of the carpus.

Figure 1. Photographs of the left wrist (Case 1).

Figure 2. Hand and wrist X-ray (Case 1).

X-ray showing ostecosynthesis material in the distal radius, absence of
lower carpal row in the left wrist.
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The tumor lesion extends to the musculotendinous soft tissues
of the dorsal region, forearm, and wrist. It produces
infiltration and surrounds these structures (Figures 3 and 4 ).

The ultrasound of the left forearm and the median, ulnar
and radial nerves explored in all their trajectories did not
present alterations. The angiotomography of the upper limbs
revealed the radial artery ending in multiple branches for the
tumor mass (Figure 5).

With these studies, surgery was scheduled before
postoperative evaluation, and resection of the recurrent distal
radius tumor and arthrodesis of the left wrist were performed
(Figure 6).

The patient progressed favorably after surgery; after 15
days, the histopathological report was obtained: recurrent
giant cell bone tumor in soft tissues, with focal infiltration of
the articular cartilage and in contact with the distal surgical
edge (Figure 7).

Figure 3. Magnetic resonance imaging of the left wrist
(case 1)

Axial cut in T1 with crushing of the extensor tendons.

Figure 5. Angiotomography of the upper limb (Case 1).

The feeding vessels of the tumor, dependent on the radial artery, are
observed.

Figure 4. Magnetic resonance imaging of the left wrist
(Case 1).

Axial cut in T1 with crushing of the extensor tendons.

Figure 6. Resection of a recurrent distal radius tumor.

Left wrist arthrodesis
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Figure 7. Macroscopic histopathological study.

Histological

Recurrent giant cell tumor of bone in soft tissue

Case 2

A 46-year-old female patient referred to a clinical picture that
began in May 2021, characterized by pain in the left knee
with no history of trauma. The pain was intensified, with
repercussions on the activities of daily living and the
impossibility of walking.

The physical examination revealed intense pain in the left
knee, decreased range of motion, and quadriceps atrophy.
Imaging studies pertinent to the case are requested. X-ray and
tomography showed an osteolytic lesion with destruction of
the tibial and medial and lateral cortical plates (Figure 8).

With these results, surgery was scheduled before
postsurgical evaluation, and transfemoral amputation of the
left lower limb was performed (Figure 9).

The patient evolved favorably in the postoperative period;
after 15 days, the study of the pathology service was reported,
finding an aggressive bone giant cell tumor (Campanacci
grade 3) with infiltration of surrounding soft tissues and focal
extension to the edge of resection; the tibial surgical edge and
the distal segment of the femur were free of tumor (Figure 9).

Figure 8. Tomographic imaging studies show
destruction of the proximal bone cortex of the tibia.

Recurrent giant cell MRI in soft tissues

Control per month and post-surgery.

Discussion

Giant cell tumors of bone comprise approximately 3-5% of
primary bone tumors. Its most common location is in the
distal femur and proximal tibia (knee), followed by the
proximal humerus and distal radius; however, it can be found
in the bones of the hands, feet, and the axial skeleton, and it
has rarely been described in the craniofacial bones, ribs, and
diaphyses of long bones. The average age of presentation is
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approximately 30 years, which is unusual in those over 50
years [1-2]. Itis a locally aggressive benign neoplasm that can
affect the local and surrounding bone structure.

Figure 9. Macroscopic study of pathology.

Infiltration of the tumor mass into the anterior cruciate ligament and
patella.

We present two cases from our experience of highly aggressive
giant cell tumors in different locations and compare the results
with the literature. In both cases, the age ranged from 40 to
70 years, male and female sex was recorded, and the limb was
affected in the distal radius and proximal tibia. The
histological report and clinical behavior were considered to
determine the treatment of these patients [3].

Patients with these tumors present with pain, swelling, and
an inability to bear weight on the affected limb. In the present
cases, the patients showed these characteristic clinical features
of the disease [8].

Rigolino et al., in a case report study, found that the
patients presented a recurrence of 44% within the first year
after surgery. In this work, case 1 showed a recurrence of the
lesion 17 years after its initial treatment. Currently, in this
case, there is no evidence of local disease six months after its
evolution [7].

In its management, it is necessary to be able to rule out
distant metastases since this type of tumor is capable of
producing pulmonary metastases. Currently, the 2 cases are
reported to be clinically stable without metastases [2].

The standard treatment is surgery. The recommended
therapeutic options for giant cell tumors of the bone will
depend on the degree of involvement: curettage with high-
speed drilling and provision of bone graft in Gampanacci
grades I and II. Grade III tumors, which cannot be treated
with the previously mentioned therapeutic option, require en
bloc resection and subsequent reconstruction [10].

Amputation has been reserved for cases in which the
significant involvement of the soft tissues or the neurovascular
bundle prevents oncological resection or seriously
compromises the vitality of the limb and would make a
comprehensive and ineffective resection, as well as cases in

which the TCG is histologically malignant with
extracompartmental extension and a high risk of recurrence
[2]. This i1s how we observed in our case, where after its
clinical and imaging evaluation, the amputation of the limb
was determined.

New treatments in increasing use can act as adjuvants to
the surgical procedure, such as monoclonal antibodies such as
denosumab. In 2013, the FDA approved denosumab as a
monoclonal antibody that binds to RANKL (receptor
activator of nuclear factor ligand). kappa-B) and directly
inhibits osteoclastogenesis, producing objective changes in
tumors by reducing their stage and improving treatment in
cases with recurrence or tumor residue after surgery;
however, denosumab does not prevent relapses in patients
initially treated with surgery [11].

Regarding the use of salvage radiotherapy after
recurrence, it provides a high rate of local control without
adding significant morbidity, so it should be indicated as a
treatment in cases with resections with limitations in obtaining
good safety margins or as palliative treatment.

It is essential to make an early diagnosis and offer better
treatment options that can translate into a better quality of life
for patients.

Conclusions

GCTs of bone comprise approximately 3% to 5% of primary
bone tumors; their behavior is benign but can present locally
aggressively. The standard treatment is surgery. The local
aggressiveness of cancer and its ability to produce significant
defects and destroy articular surfaces when it affects the limbs
sometimes pose real challenges for specialists. Treatment
must be individualized for each patient.
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