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A B S T R A C T

Giant cell tumor of the tendon sheath is a slowly growing benign tumor. It usually arises from the tendon sheath
and periarticular soft tissue of small joints. However, it may infrequently involve the large joints emerging around
the knee, elbow, and hip joints. Giant cell tumor of the tibialis tendon sheath is rarely reported in the foot and
ankle joint. Here, we report the first case in the medical literature of bilateral mirror-symmetrical giant cell tumor
of the tendon sheath in the foot and ankle. A 12-year-old male presented with a bilateral and mirror-image mass
on his ankles extending to the foot. It was painless but affected his gait and footwear. Staged complete resection
was done first on the right then on the left side, with no recurrence after 1 year. The role of genes can be argued
for this presentation and giant cell tumor’s etiology, owing to the bilateralism and mirror-image presentation.
Studies are needed to explore this genetic aspect and its role in management.
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Giant cell tumor of the tendon sheath (GCT-TS) is a benign slow-
growing tumor arising from the tendon sheath and periarticular soft
tissue of small joints (1). The exact histopathology of the tumor is
still controversial and it may present as a neoplasm or a bulk reactive
proliferation. GCT-TS has been classified by theWorld Health Organization
(WHO) as a fibrohistiocytic tumor (2).

GCT-TS affects»1 in 50,000 individuals, usually those 30 to 50 years old,
and is more common in women (3). It is uncommon for giant cell tumors to
involve the large joints, but it can arise around the ankle, knee, elbow, or
hip joints (3). We here report the first case (to the best of our knowledge) of
bilateral, mirror-symmetrical GCT-TS arising from 3 tendons simultaneously
in the foot and ankle. We shed light on the recent literature focusing on the
etiology, imaging, pathology, and treatment of GCT-TS in the foot and ankle
and illustrate a potential genetic factor.

Case Report

History and Physical Exam

A 12-year-old boy was referred to our institution for assessment and
management of his bilateral medial ankle mass (Fig. 1). The mass had
started to increase gradually over the years after being noticed
incidentally. The patient did not have any systemic, neurologic, or mass-
occupying symptoms. He denied any symptoms of vascular compromise.
However, he was known to have cardiomyopathy, aortic valve dilation,
fibrous dysplasia of the right orbit, and caf�e au lait spots. He had under-
gone multiple genetic and advanced molecular testing, including amino
acid blood levels, without reaching a definitive diagnosis. His clinical fea-
tures resembled McCune Albright syndrome, but the latter has been asso-
ciated with intramuscular myxomas instead of GCT-TS.

The right ankle mass was 4£ 5 cm, located inferior to the medial
malleolus. The mass was painless, soft, mobile, and nonpulsatile and
did not affect the range of motion of the ankle. The left mass was
smaller in size (3£ 4 cm) and did not affect the ankle range of motion.
Neurological exam was intact on both lower extremities. Both masses
affected the patient’s use of footwear, and he had an antalgic gait.

The radiographs (Fig. 2) and the magnetic resonance images (Fig. 3)
showed multiple enlarged masses involving the tendon sheaths of the
tibialis posterior tendon, the flexor hallucis longus, and the flexor digi-
torum communis on both sides. The tumors started in the leg medially
and extended into the ankle, then the plantar foot.

The tumor’s natural history and options of treatment were discussed
with the parents. The decision was to proceed with excision of the tumors
one extremity at a time, the right ankle followed by the left ankle.

Treatment and Pathology

Complete resection of the medial right ankle mass was done. Intrao-
peratively, the mass englobed the tibialis posterior tendon around the
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Fig. 1. Anteroposterior (A) and lateral (B) picture of the right ankle mass localized inferior to the medial malleolus affecting gait and footwear.

Fig. 2. Anteroposterior (A) and lateral (B) radiograph of the right ankle showing a mass
medial to the medial malleolus extending distally to the talus, dorsally to the posteromedial
part of the distal tibia, and anteriorly covering partially the navicular bone. In addition, the
anteroposterior (C) and lateral (D) radiograph of the left ankle showed an identical mass.
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middle aspect of the lower leg and the foot. Another 2 masses englobed
the flexor hallucis longus and the flexor digitorum communis at the
ankle medially down to the plantar aspect of the foot. The neurovascu-
lar bundle was identified and protected. The tumor was adherent to the
tendon, which was cleared progressively from the tumor.

An intraoperative frozen-section diagnosis was consistent with GCT-
TS. The mass was sent to pathology, and it showed GCT-TS, diffuse type/
pigmented villonodular synovitis (Fig. 4). The mass was rubbery, well
encapsulated, and multinodular. The color was tan as a result of a
prominent deposition of hemosiderin.

Three months after the operation, the patient and family were satis-
fied with the outcome on the right side and planned resection of the
left ankle mass. Eight months later, the same surgery was performed on
the left ankle. A mirror-image tumor was found involving the tibialis
posterior tendon from the leg down till the foot medially, in addition to
2 other masses involving the flexor hallucis longus and flexor digitorum
communis tendons.

The patient remained asymptomatic at last follow-up visit, which
corresponded to 1 year after resection of the right-side tumor mass and
4 months after the left-side resection.
Discussion

Giant cell tumor of the tendon sheath is a benign encapsulated
soft tissue tumor of the limbs arising from the complex of the tendon
sheath and periarticular soft tissue of small joints of the hands and
feet (4). Nevertheless, sites such as knees, ankles, and hips can be
involved (5).

There have been no reports in the literature of bilateral, mirror-sym-
metrical GCT-TS in the foot and ankle. One case report has been pub-
lished describing a unilateral GCT-TS arising from 2 tendon sheaths in
foot and ankle (6). Few cases of GCT-TS of the foot and ankle were
reported. Muramatsu et al (7) reported a case involving the extensor
hallucis longus tendon. Gibbons et al (8) studied 17 cases of foot and
ankle GCT-TS treated by excision with no recurrence (0%) in the 15
patients who were followed. In 14 of 17 cases (82.35%), GCT-TS was
mistaken for another diagnosis preoperatively. Vargaonkar et al (9)
reported 3 cases of foot and ankle GCT-TS involving the flexor hallucis
longus, the extensor hallucis longus, and the peroneus brevis tendons.
Patients remained asymptomatic 18 months after surgical resection. In



Fig. 3. Two cuts of the magnetic resonance images showing multiple enlarged masses (A) along the medial ankle and inferior foot along the tendon sheaths of the flexor digitorum lon-
gus, flexor hallucis longus, and tibialis posterior. The largest diameter posteriorly measures 4£ 3 cm on the right and 4£ 3.2 cm on the left. They are low on T1 (B) and heterogeneously
high and low on T2 signal, with heterogeneous areas of enhancement after contrast administration. No restricted diffusion is seen. A similar mass was noted on the other side (C and D).
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another case series of 20 patients treated for GCT-TS of the foot and
ankle, 4 patients (20%) recurred after local tumor excision at an average
duration of 5.3 months postoperatively (1).
Fig. 4. Photomicrograph of the tumor (40£ magnification, hematoxylin and eosin stain)
from intraoperative ankle specimen showing the typical presentation of the pigmented
villonodular type of the diffuse giant cell tumor of the tendon sheath consistent with mul-
tinucleated giant cells and proliferating histiocytes.
Complete surgical excision is the standard treatment for GCT-TS;
in cases of incomplete resection, adjuvant radiotherapy has been
recommended (10) to prevent recurrence. More recent studies with
promising results focused on systemic treatments for unresectable
disease (in close proximity to neurovascular structures) or for the
diffuse type, which has a high rate of recurrence (tyrosine kinase
inhibitor, CSF1R inhibitors) (11). Some studies have shown arthro-
scopic resection to be effective in localized type GCT-TS of the
shoulder, hip, knee, and ankle joints (12). However, the efficacy of
arthroscopic synovectomy had been shown only for the knee diffuse-
type GCT-TS (13). Our patient was treated with complete resection
first on the right then on the left side and remained recurrence free
at the follow-up visit.

The GCT-TS is divided into localized nodular type (common in hand)
and diffuse type (common in joints). The localized form is usually hypo-
cellular with numerous giant cells, whereas the diffuse type is hypercel-
lular with several giant cells. In our case, the patient had the diffuse
type/pigmented villonodular synovitis. Adams et al (14) showed that
type II GCT-TS characterized by ≥2 distinct tumors, not joined together,
have a higher recurrence rate owing to the presence of satellite lesions
when microscopic excision is not done.

Variable clinical presentations have been seen in GCT-TS, ranging
from asymptomatic, pain on weightbearing, difficulty in footwear, and
compression of a digital nerve (8). Our patient was mostly complaining
of heaviness and footwear problems.
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The exact etiology and pathogenesis of GCT-TS are yet to be deter-
mined; hence, it is generally considered idiopathic. Some risk factors
were mentioned in the literature including infection, disorders in the
immune system, osteoclastic proliferation, vascular abnormalities, and
chromosomal abnormalities (15−19). Studies have attributed this
tumor to neoplastic, inflammatory, or polyclonal origins. Karyotyping
aberrations have been reported to affect chromosomes 1, 5, and 7 (20).
Researchers have focused on genetic studies to determine genes
responsible for malignant transformation and invasive potential. The
nm23 gene was found to have an antimetastatic effect (21). Grover et al
(22) found the absence of nm23 in hand GCT-TS to be associated with a
highly significant risk of local recurrence. The unique mirror-sym-
metrical and bilateral mass noted in our case might be explained in
the frame of lesion dictated by genes, despite the absence of its
evidence in the literature.

To the best of our knowledge, this is the first case of mirror-symmet-
rical and bilateral GCT-TS in the ankle and foot arising from 3 tendon
sheaths simultaneously. Our patient was treated by local complete exci-
sion of the tumor, bilaterally, in a staged manner.

In conclusion, early, accurate diagnosis and precise surgical
management are critical in complete resolution of diffuse-type
GCT-TS in the ankle and foot joint. This presentation speaks for the
possible genetic imprinting role in GCT-TS. More genetic studies are
warranted to understand the etiology of this tumor and its presen-
tation and management in different clinical settings to limit as
much as possible the recurrence rate and the need for any adjuvant
radiotherapy.
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