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Giant Cell Tumor of Soft Tissue:
A Case Report and Review of a Rare Lesion
Scott Bird, DPM
INTRODUCTION
Giant cell tumor of soft tissue, also known as soft tissue
giant cell tumor of low malignant potential (GCT-ST
LMP) is a rare soft tissue tumor found most frequently
in the extremities (1,2). GCT-ST LMP is distinct from
other giant cell entities such as giant cell tumor of tendon
sheath and more aggressive lesions such as malignant
fibrous histiocytoma-giant cell type, although it does have
an aggressive sibling lesion known as malignant giant cell
tumor of soft tissue (2). It is histologically identical to
osseous giant cell tumor and has the same remote chance
of distant metastasis on occasion, with the main difference
being its location within the soft tissues rather than in bone
(3). Histologically, the GCT-ST LMP is characterized by
the presence of osteoclast-like multinucleated giant cells
and nodules of mononuclear histiocytoid cells without any
evidence of atypia or pleomorphism, however a brisk mitotic
rate and occasional vascular invasion can be observed.
Tumors can present in the deep or superficial soft tissues
and have no bony or tendinous attachments (4). Here we
present a case of GCT-ST LMP that was located on the
plantar surface of the foot.

CASE STUDY
A 31-year-old male athlete with no significant medical
history presented for evaluation of a left foot lesion that was
causing pain and disability. He had been seen by another

Figure 1. Clinical appearance. A. Initial clinical appearance. B. Clinical
appearance of the ulcerated and hypertrophic nodule after it recurred.

provider and had undergone a marginal excision attempt
with rapid recurrence within 1 month. The initial appearance
of the lesion when the patient was evaluated by the other
provider is shown in Figure 1A. A radiopaque nodule was
seen within the soft tissues on the initial radiograph prior
to presentation in our clinic, with no evidence of osseous
involvement (Figure 2). After initial excision, the pathology
assessment identified the lesion as a giant cell tumor of
tendon sheath.
The lesion rapidly recurred, and the patient was referred
to our clinic. At presentation, an ulcerated and hypertrophic
nodule was noted on the plantar aspect of the foot
(Figure 1B). Due to the aggressive recurrence, a magnetic
resonance image was obtained. The pathology report
identified the lesion as a “soft tissue mass in the plantar
soft tissues superficial to the head of the first metatarsal
and flexor tendon. The mass appears to be separate from
the flexor tendon. The mass measures 3.9 x 2.4 x 4.9 cm
and demonstrates T1 hypointensity and mildly increased
signal intensity on the proton density weighted and STIR
images…”
Based on this information from the pathologist, it
was determined that a second excision attempt would be
necessary, this time with a modified wide local excision.
However, due to the plantar nature of the mass and the
patient’s active lifestyle, there was concern over removing
too much of his weight-bearing fat pad. There was low
suspicion for malignancy, so the second excision attempt was
made without the use of frozen section. Intra-operatively,

Figure 2. Initial radiograph.
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the lesion was shelled out in marginal fashion, followed by
removal of a large amount of surrounding tissue that was
normal in appearance. The lesion was sent for pathologic
analysis and it was determined that it appeared different
than a tenosynovial giant cell tumor. Therefore, expert
consultation at Harvard Medical School was requested.
Expert review at Harvard determined that the lesion was
consistent with a giant cell tumor of soft tissue because it
contained “multiple lobules consisting of relatively uniform
mononuclear histiocytoid cells with palely eosinophilic
cytoplasm admixed with numerous osteoclastic giant
cells…(with) no evidence of malignancy, but the tumor
is multifocally present at excision margins and there is
therefore a distinct risk of local recurrence.”
The patient was informed of the results as well as the
possibility of recurrence. He initially did well and the incision
healed except for a small nodule that was appreciated at
the midline. The small nodule proceeded to dehisce and
have the appearance of a very small ulcer. Recurrence was
suspected and, due to the locally aggressive nature of the
tumor, orthopedic oncology consultation was requested.
Unfortunately, the patient was lost to follow-up despite
ongoing requests to communicate with him.

DISCUSSION
In 1972, two separate case series were published describing
the behavior of soft tissue tumors that were characterized
by giant cells and were found in the soft tissues (Figure 3).
Guccion and Enzinger described 32 cases of giant cell tumor
of soft parts, over half of which behaved very aggressively
and caused death in their patients (5). They regarded the
lesion as a high-grade sarcoma. That same year however,
Salm and Sissons also published a case series of 12 cases
of what they also called giant cell tumor of soft tissue. In
contrast to Guccion and Enzinger, their series described a
lesion with a benign clinical course that was treated well
with excision but had the potential for local recurrence
if not resected entirely. They concluded that this newly
recognized entity was a relative of osseous giant cell tumor
occurring primarily in the soft tissues (6).

Figure 3. Pathologic appearance.

Over the next few decades, GCT-ST was regarded as
a malignant sarcoma in the pathology world. However, in
1999, Folpe et al published a series of 31 cases and asserted
that giant cell tumors of soft tissue could be split into two
groups: those with malignant potential and those with
low malignant potential (2). He re-examined the work of
Guccion and Enzinger and also reasserted the claim of Salm
and Sissons in 1972 that GCT-ST LMP actually reflected a
soft tissue version of bony giant cell tumor, which usually
follows a benign clinical course. This was confirmed by
other case series in the following years (4,7). Accordingly,
a separate entity was recognized as malignant giant cell
tumor of soft tissue, with the main differences between the
two being the presence of atypia and pleomorphism in the
malignant group.
Here we present a case of GCT-ST LMP. To our
knowledge, ours is the first reported case of a GCT-ST LMP
occurring on the plantar surface of the foot. In 2003, Kim
and Han reported a case of GCT-ST LMP that occurred
near the malleoli in a patient that they diagnosed using fine
needle aspiration (8). Previous publications regarding GCTST LMP have reported the majority of these tumors occur
in the extremities, but have not recorded their frequency
in the acral region (1,2,4,7). There have been case reports
of GCT-ST LMP being found in the head and neck and
mediastinum as well (9,10). In contrast, giant cell tumor
of tendon sheath has been reportedly found on the plantar
surface of the foot (11,12). For example, Zhang and Huang
reported 20 cases of giant cell tumor of tendon sheath in the
foot and ankle and 3 of the cases were noted to be present on
the plantar surface of the foot (13). While giant cell tumor
of tendon sheath is associated with a tendon sheath or joint
capsule, our case is unique in that imaging evidence revealed
that there was no clear association with the flexor tendon
sheath. Rather, the tumor originated in the soft tissues of
the foot just superficial to the tendon.
Our case highlights the importance of obtaining clear
margins when resecting a giant cell tumor of soft tissue. In
this instance, it was felt that overaggressive resection might
lead to the inability to bear weight on the foot in the future,
making a wide resection difficult. The majority of case
series and case reports have noted a very low recurrence
rate when tumor resection margins were negative (2,4,7),
but it is often noted that local recurrence is common if
clear margins are not achieved. The best method to prevent
recurrence is complete resection without leaving any
neoplastic cells near the tumor site. This usually requires
a wide resection. The use of intra-operative frozen section
could be of use to determine during surgery if clear margins
have been achieved, however this may not be available
in all geographic areas. There have been reports of using
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radiotherapy postoperatively in an attempt to eradicate any
remaining tumor cells if clear margins were not achieved
(7), but the effectiveness of this technique is unknown as
of yet.
The histologic findings of the tumor in our case are
consistent with those described in the literature. The basic
features of GCT-ST LMP are the presence of osteoclastic
multinucleated giant cells surrounded by a background of
uniform mononuclear cells with some sources also noting
the presence of spindle-shaped cells (2,4,6,7). In addition,
the key findings that distinguish a GCT-ST LMP from its
malignant counterpart is the lack of any atypical mitoses or
pleomorphism. GCT-ST LMP can, however, display a brisk
mitotic rate and local vascular invasion (7). GCT-ST LMP
can be differentiated from tenosynovial giant cell tumors
by the lack of a dense hyaline stroma, which can be found
in the latter (2). In addition, tenosynovial giant cell tumors
usually have a clear connection to an underlying tendon.
Giant cell tumor of bone has been described as having much
the same features and behavior of GCT-ST LMP. Some
sources cite the incidence of pulmonary metastasis in giant
cell tumor of bone at between 1% and 9% of all tumors (14).
GCT-ST LMP has also shown the ability to occasionally
cause pulmonary metasatasis, and thus the lesion should be
treated with caution (15).
In conclusion, GCT-ST LMP is a primary soft tissue
tumor that usually follows a benign clinical course, although
it can rarely cause pulmonary metastasis. It is histologically
and clinically similar to giant cell tumor of bone and is
best treated by surgical resection. Our case highlights the
difficulty of treating this lesion on the plantar surface of the
foot, and the importance of obtaining clear surgical margins
to ensure no local recurrence. Moreover, frozen section
may be of benefit to the foot and ankle surgeon when
approaching a suspected case of GCT-ST LMP.
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