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Diffuse Tenosynovial Giant Cell Tumor Encircling the First Metatarsal
Bone Remodeling after Resection. A Case Report

Panagiotis D Symeonidis', Maria Tsatlidou', Ioannis Spanos', Maria Papageorgiou?®, Georgios
Kesisis', Katerina Zarampouka®

Learning Point of the Article:
Full resection of a tenosynovial giant cell tumor may lead to adequate bone remodeling of a bony erosion, caused by mechanical pressure,
without need of further intervention

Introduction: The term tenosynovial giant cell tumor encompasses a group of rare soft-tissue tumors. A new classification divides the group in
localized and diffuse type, depending on the involvement of the surrounding tissues. Due to the unclear origin and heterogeneity in extend of the
diffuse-type giant cell tumors, there is only limited evidence on the tumor-specific treatment. Thus, every case report has an added value toward
setting disease-specific guidelines.

Case Report: Presentation ofa diffuse type tenosynovial giant cell tumor encircling the first metatarsal. The tumor had mechanically eroded the
plantar aspect of the distal metaphysis, with no signs of tumor spread. After an open biopsy, resection of the mass was performed without
debriding or resecting the first metatarsal. Repeat imaging postoperatively showed no recurrence at 4-year follow-up and a bony remodeling of
thelesion.

Conclusion: Bone remodeling is possible after complete resection of diffuse tenosynovial giant cell tumor when the erosion is caused by
mechanical pressure and no intraosseous expansion of the tumor is present.
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Introduction

The term tenosynovial giant-cell tumor (TGCT) encompasses a
group of soft-tissue tumors that can arise from the synovial lining
of the joint, tendon, or bursa. According to the updated 2013
World Health Organization system for the classification of soft-
tissue tumors, these can present as either localized-type or
diffuse-type, depending on the extent of synovial involvement.
Furthermore, both forms can arise intra-articularly or extra-
articularly. In diffuse tumors however this origin may not always

The incidence of dtGST is 4-8.4 per million person-years.
Despite their rarity, they represent the most common soft-tissue
tumors of the foot and ankle [3, 4]. Historically, a considerable
heterogeneity of the relevant terminology has hampered the
accumulation of large numbers of cases in patient cohorts and
multicenter studies. As a result, in the literature, there is an
abundance of case reports with few only large case series.
Therefore, decision-making in individual cases follows general
oncological principles rather than disease-specific guidelines
based on strictrecommendations.
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Figure 1: Clinical presentation.

We present a case of a diffuse type giant cell tumor around the
first metatarsal with a bone erosion at the level of the distal
metaphysis. Following resection of the tumor without ray
amputation, there was evidence
of bony remodeling of the
metatarsal.

Case Report

A 44-year-old previously
healthy female presented
reporting a slowly growing mass
at the dorsum of her right
midfoot (Fig. 1). The patient

respectively. Skin color and temperature were normal. There
was a semirigid palpable mass, relatively mobile over the
dorsum of the first metatarsal, extending plantarly to the medial
arch.

Imaging studies on presentation included plain radiographs and
an magnetic resonance imaging of the foot, which revealed a
diffuse soft-tissue tumor encircling the first metatarsal and
expanding beyond the borders of the regional foot
compartments. The tumor had an intermediate to low irregular
signal with no zones of necrosis or calcification (Fig. 2). The
plantar distal metaphysis of the metatarsal showed an oval
radiolucent zone with a concave configuration, whereas the
cortex appeared intact (Fig. 3). Additional tests and imaging
were ordered, which included a full body Tc99 bone scan. This
showed an increased uptake on the medial midfoot region with
no signs from the rest of the skeleton.

was aware of the presence of the Figure 2: Pre-operative magnetic resonance imaging: (a) Coronal T1 sequence; (b) axial T2 FR
mass for many years; however, it sequence; and (c) sagittal T2 sequence.

became more symptomatic

following a low energy sprain few months before consultation.
Still, she was able to ambulate with no aids and wear normal
shoes and had no need of analgesics. On clinical examination,
the foot
w a s
neurovas
cularly
intact
with a
normal
range of
motion
a n d
muscle
power of
all the
regional
Figure 3: Pre-operative radiograph showing erosion of joint and

the metatarsal metaphysis. muscles,

A multidisciplinary team including an oncologist, a
musculoskeletal radiologist, and an orthopedic surgeon
specializing in foot and ankle surgery convened to decide upon
the treatment plan. An open biopsy was performed in the first
instance. On pathology, the tumor had a multinodular
architecture. It consisted of mononuclear ovoid or slightly
spindle histiocytoid cells without atypia and rare mitosis, and
several osteoclastic — like multinucleated giant cells. There were
areas adjacent to the synovial membrane without penetratingit.
Foci of deposit of hemosiderin granules and areas of fibrosis
with hyalinization also observed (Fig. 4). The above findings
established the diagnosis of a diffuse type tenosynovial giant
celltumor.

The definitive management was an open excision of the tumor
through alongitudinal dorsomedial approach. Intraoperatively,
the tumor had a nodular appearance. It encircled the first
metatarsal involving the extensor hallucis longus tendon which
was resected. It spared the extensor hallucis brevis muscle belly
and tendon. The medial-plantar distal metaphysis was
pressured by the tumor creating a smooth and convex
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actively dorsiflex the
great toe with a
power of 4/5 and
walkwithnoaids.

In repeat imaging 3
year post-operative,
there were signs of
remodeling of the
distal metaphysis of
the first metatarsal, as
shown in

comparative oblique
Figure 4: Biopsy specimen. Hematoxylin + Eosin (H+E) stain. (a) Nodular architecture of the tumor H+E x25; (b)  views (Fig. 7). A foot
Tumor adjacent to the synovial membrane. Deposit granules of hemosiderin are observed. H+E x200; (¢) ¢ o m puted
Mononuclear ovoid of slightly spindle histiocytoid cells without atypia and rare mitosis and several osteoclasticlike o m o graphy was

multinucleated giant cells. H+E x200; (d) The same area (Fig. 3) on higher magnification. H+E x400. ordered to confirm

impression. The cortex was smooth and intact, without signs
of a macroscopic erosion and tumor infiltration. A decision
was made not to amputate the first ray, but instead resect the
tumor in wide margin regarding the surrounding soft tissues.
The part of the tumor in contact with the bone was carefully
resected with respect to the adjacent periosteal border of the
metatarsal. The tumor was excised en blocand sent for biopsy,
which confirmed the primary diagnosis (Figs. S and 6). As
there was no evidence of bone involvement other than the
erosion that was caused by mechanical pressure, the
metatarsal wasleftintact.

The patient’s post-operative course was uneventful. She was

allowed to fully weight bear after wound healing. She was
reviewed clinically on an annual basis with X-rays of the FieureS: Int e - ;
affected foot. She resumed full activities and was able to = B o P AV IMAGEONTRE THIMOTTESECon.

the finding (Fig. 8). Five years post-operative, the patient

shows no signs of recurrence.

Discussion

A bony GST affecting the first metatarsal is quite rare. In a
series of 18 patients with GCT of the foot and ankle, the
authors report no case of involvement of the first metatarsal
[S]. In our case, a decision was made to spare the first
metatarsal from resection, despite the bony erosion. The pre-
operative imaging characteristics and intraoperative imaging
findings suggested that the lesion was caused by chronic
mechanical pressure from the tumor and not from infiltration
by the tumor per se. Other space-occupying lesions, such as

rheumatoid nodules and aortic aneurysms have also

Figure 6: Intraoperative image on the tumor resection. demonstrated such a behavior on adjacent bone [6]. In these

cases, bony erosion seems to be the result of bone resorption
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Figure 7: Review oblique radiograph showing bone remodeling 3-year

postoperatively.

of late recurrence involving the metatarsal. The
incidence of such ray amputations in bony GCT
tumors of the foot and ankle is reported to be aslow as
11%[5].

Following oncologic consultation and in line with
current literature, adjuvant therapy was not
implemented in this case. Lately, targeted
immunological therapies have been added to several
treatment protocols. This came as a result of the
identification of a common chromosomal
abnormality in some of the tumor cells which leads to
an over expression of colony-stimulating factor 1.
Other adjuncts to operative intervention include
external beam radiation therapy [9] and isotopic
synovectomy [10, 11, 12]. At present, such a
combined treatment, regime is mainly implemented
in short-term recurrent disease [ 12] and its efficacy is

yettobevalidated [2,12].

Recurrence rate of dt GCT remains considerably high.
More than half of the recurrences occur in the first 2-
year postoperatively, with an overall rate of 7% within
the first S years [13]. In our case, the patient shows no
signs of recurrence at the latest follow-up, 4 years
postoperatively. She is scheduled for her final S-year
post-operative review in 2 months, after which time,

she will be discharged.

Conclusion

The current case suggests that bone remodeling in the
vicinity of diffuse type giant cell tumors is possible
following a complete resection of the mass, provided
that the erosion is caused by chronic mechanical
pressure and there is no intraosseous expansion of the

Figure 8: 3D reconstruction subtraction 3-year postoperatively. (a) Outer aspect tumor.
of the firstray; 3D reconstruction subtraction: (b) Inneraspect of the first ray.

from biomechanical pressure, rather than bone destruction [7].

An alternative to the interoperative management would have
been to add a core biopsy of the first metatarsal. After oncologic

consultation and in accordance to general oncological Clinical Message

principles dictated by the current literature open biopsy is
preferable for musculoskeletal tumors and is shown to be more
accurate compared to ultrasound guided fine needle and core
biopsy [8]. In addition to this, due to the encircling nature of the
primary tumor, there were concerns that this could create an
iatrogenic path for local spread. The remodeling of the first
metatarsal and absence of findings suggestive of a local
recurrence eventually justified the choice to preserve the first
ray. In any case, a ray amputation remains an option in the event

The term diffuse type tenosynovial giant cell tumor indicate
involvement of multiple tissues. The presence of bone lesions could
raise concerns regarding the treatment options and the level of
surgical intervention. If tumor spread in the adjacent bone is
precluded, full resection of the tumor is shown to be adequate
treatment, leading to bone remodeling in case of bony erosion
caused by mechanical pressure.
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