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Diffuse-type tenosynovial giant cell tumor (D-TGCT), otherwise known as pigmented villon-
odular synovitis, is a locally aggressive tumor which can show multiple recurrences but is
rarely associated with metastasis. A handful of studies have elucidated the imaging features
and clinical course in metastatic D-TGCT with malignant transformation on histology. How-
ever, only 5 cases of metastatic D-TGCT with benign histological features have been reported
in the literature, with the clinical course and prognosis reported in only 1 case. Therefore,
relatively little is known about the implications of histologically benign metastasis on the
role of imaging, management, and clinical outcomes. We report a case of a 51-year-old fe-
male with recurrent D-TGCT localized to the knee that metastasized to the lymph nodes
and soft tissue 3 years after above-the-knee amputation and 16 years after initial diagno-
sis of localized D-TGCT, despite benign histologic features on lymph node excision. This
case highlights the necessity of timely MRI imaging to prevent delayed diagnosis, the role of
histological findings on treatment response, and clinical outcomes associated with metas-
tasized D-TGCT.
© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

sheaths, and bursae [1,2]. Per the 2013 World Health Organi-
zation guidelines [2], TGCT is further classified into localized-
type TGCT (L-TGCT) and diffuse-type TGCT (D-TGCT) ac-

Tenosynovial giant cell tumors (TGCT) are locally invasive cording to growth pattern and behavior. L-TGCT, otherwise
tumors of synovial origin that can involve joints, tendon  known as giant cell tumor of the tendon sheath, is typically
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confined to the synovium or tendon sheath and most com-
monly involves fingers and toes. D-TGCT, otherwise known as
pigmented villonodular synovitis, is characterized by infiltra-
tive growth, propensity for local recurrence, and predilection
for involving the knee joint.

On histology, L-TGCT and D-TGCT are nearly indistinguish-
able and are characterized by growth of histiocyte-like cells
associated with giant cells, foam cells, and hemosiderin laden
cells [3]. Although extremely rare, D-TGCT has been known to
metastasize, in most cases after undergoing malignant trans-
formation on histology. The definition of malignant D-TGCT
has been widely debated and controversial, but it is generally
accepted that transformation occurs in about 3% of cases [4].
Approximately 30 cases of malignant D-TGCT have been de-
scribed in the literature [5,6], half of which involved metas-
tases [5,7]. Metastases very rarely occurs with histologically
benign disease and to our knowledge, only 5 of these cases
have been reported [1,8-11].

Patients with D-TGCT typically present with swelling
around the affected joint or tendon sheath, pain that can lead
to joint dysfunction and multiple recurrences after local exci-
sion. Benign D-TGCT was diagnosed at an average age of 39.5
years, while malignant D-TGCT was diagnosed at an average
age of 60.9 years, with a slight female predilection according
to 1 review [7]. Another review found that patients with ma-
lignant D-TGCT survived a median of 21.5 months after diag-
nosis with malignant D-TGCT; all 6 of these patients also had
lung metastases [6].

Although studies have attempted to elucidate the treat-
ment options and prognosis of metastasized D-TGCT with
malignant transformation, the treatment and clinical course
of metastatic D-TGCT with histologically benign features
are relatively unknown. To our knowledge, only 5 cases of
metastatic spread of histologically benign disease have been
published in the literature [1,8-11], with documentation of
disease course and outcome only in 1 case [11]. We report
a case of D-TGCT with metastases to the lymph node and
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soft tissue despite benign histologic features on lymph node
excision. This case highlights the role of imaging in timely
diagnosis and follow-up, and the implications of histological
findings of metastasized D-TGCT on treatment options and
clinical course.

Case report

A 51-year-old female with history of recurrent D-TGCT of the
left lower extremity presented to oncology clinic in 2016 to
establish care at our institution due to insurance changes.
She was initially diagnosed with biopsy-confirmed D-TGCT
in 2000 at an outside institution, after presenting with left
knee pain and swelling. Despite radiation treatment and
multiple tumor debulking surgeries in the early 2000s, the
mass continued to recur. Due to progressive destruction of
the knee joint, she received a knee replacement in 2008.
After D-TGCT recurred a few years later, she underwent a left
above-the-knee amputation in 2012 at an outside institution.
She was asymptomatic until a few years later, when she
noticed an enlarged palpable left inguinal lymph node, not in
proximity to the amputation stump, which was biopsied by
fine need aspiration in February 2016 at an outside institution.
This was diagnosed as metastatic D-TGCT on histology.
Patient was transferred to our institution for her care in
March 2016. The physical exam was notable for left above-the-
knee amputation with mild edema at the stump. At least 2
enlarged left inguinal lymph nodes were palpated, the largest
being about 3 cm. Subsequent 18 fluorodeoxyglucose (18F-
FDG) position emission tomography-computed tomography
(PET/CT) demonstrated hypermetabolic soft tissue tracking
within deep fascial planes of the anteromedial left thigh prox-
imal to the amputation stump (Fig. 1), with maximal stan-
dardized uptake value (SUV) measuring 19.8. In addition, mul-
tiple enlarged left inguinal lymph nodes (up to 2.8 x 1.2 cm)

Fig. 1 - 3D Maximal intensity projection (HD MIP) (left) and axial fused (middle, right) FDG PET/CT images obtained in March
2016 demonstrate increased metabolic activity in the mass along the left femur in the anteromedial thigh proximal to the
amputation stump (SUV = 19.8) (black arrow, left and white arrow middle) and in the enlarged left inguinal lymph node

(SUV = 24.2) (white arrow, left and white arrow, right).
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Fig. 2 - Initial T1-weighted fat-sat contrast enhanced axial (left) and coronal (right) MRI demonstrate enhancing infiltrative
mass along the anteromedial left thigh proximal to the amputation stump (arrows, left and right), corresponding to the
increased metabolic activity on PET-CT images. The enlarged deep inguinal lymph node is along the left femoral vein
(arrowhead, right). Incidental note is made of enlarged uterine with fibroids (star, right).

Fig. 3 - H&E stained tissue section at 5x magnification shows D-TGCT forming solid areas with multinodular architecture

separated by fibrous septa and zones of stromal fibrosis.

are demonstrated with intense FDG uptake (maximal SUV
24.2) (Fig. 1). Contrast-enhanced MRI demonstrated an en-
hancing infiltrative mass along the medial left femur with cir-
cumferential extension, measuring 6.9 x 7.6 x 7.3 cm (Fig. 2)
and multiple enlarged, enhancing left inguinal lymph nodes,
the largest of which measured 1.2 x 2.0 cm. Pathology report
from the biopsy (Fig. 3) of the enlarged lymph nodes revealed
cells with eccentric, hyperchromatic nuclei, nucleoli, irregu-
lar nuclear contours, and abundant eosinophilic cytoplasm,
with a background of scattered chronic inflammatory cells
and fibrotic stroma. These cells stained positive for alpha-1

antitrypsin, CD68, and vimentin. No giant cells, foam cells,
siderophages, necrosis, or mitotic figures were identified. She
underwent left groin lymph node dissection on May 17, 2016
and partial excision of the mass. Pathology results were con-
sistent with metastatic D-TGCT without anaplastic features to
suggest sarcoma.

Postoperatively, she recovered uneventfully and followed
up with an oncologist who initially did not start medications
due to asymptomatic presentation. However, an MRI in June
2017 showed suspected metastatic relapse, evidenced by an
irregularly marginated infiltrative mass along the distal femur
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Fig. 4 - Six months after patient started imatinib treatment, T1-weighted fat-sat contrast enhanced axial (left) and coronal
(right) MRI demonstrate slightly decreased mass compared with the MRI prior to treatment shown in Fig. 2 (arrows, left and

right).

and medial thigh, with the largest component being 6.9 x 7.7
cm. Her oncologist then started her on imatinib 400 mg PO.
An MRI ordered 6 months later (January 2018) to evaluate her
response showed slight improvement, with a reduction in the
largest component from 6.9 x 7.7 cm to 6 x 7.4 cm (Fig. 4). A
subsequent MRI another 6 months later in July 2018 showed
that the mass was stable and the same size as before. She was
last seen in clinic in December 2018 with no acute complaints
or symptoms.

Discussion

The differential diagnosis for D-TGCT is broad due to the non-
specific finding of synovial hyperplasia and joint effusions,
which can mimic common pathologies such as arthritis and
other tumors (eg hemangioma, chondromatosis). Combined
with the vague clinical presentation, this can often lead to sig-
nificant delays in diagnosis (2-3 years on average) [12], which
highlights the importance of appropriate imaging and biopsy
for timely diagnosis and characterization of D-TGCT.

Results from radiographs, knee arthroscopy, and ultra-
sound are often nondiagnostic, as the findings that present in
D-TGCT are nonspecific and common in infection and other
pathologies such as tumors [13,14]. In particular, common ra-
diographic features of D-TGCT include joint effusion, soft-
tissue swelling, and extrinsic erosion of bone. Arthrography
demonstrates diffuse synovial thickening with nodular or vil-
lous extensions. Ultrasound reveals heterogeneous, echogenic
masses associated with joint effusion and a thickened, hypoe-
choic synovium with increased blood flow on Doppler imaging
[14].

CT demonstrates synovial thickening sometimes with
slightly higher attenuation than muscle due to hemosiderin
deposits. In addition, low attenuation joint effusion is seen.
However, CT has insufficient soft tissue contrast resolution to

evaluate the extent of the lesion [14]. MRI is the modality of
choice for D-TGCT due to its ability to obtain detailed defini-
tion of the lesion and the extent of soft tissue and bone in-
volvement [13].

D-TGCT on MRI is characterized by low signal intensity
areas of nodular masses with synovial thickening and cystic
bone lesions sometimes intermixed with sparser foci of high
signal intensity on both T1- and T2-weighted images rep-
resenting lipid-laden macrophages or lower concentrations
of hemosiderin [5,12,15]. These areas are surrounded by
joint effusion, which appears as low signal on T1 and high
signal on T2-weighted images [13]. In addition, gradient-echo
images classically accentuate the susceptibility related to the
underlying hemosiderin deposition known as “blooming” of
the hemosiderin-laden nodular lesions [5,13,14]. MRI may
provide a critical role in characterizing the lesion for surgical
treatment [12].

To our knowledge, this case report is the second case of
metastasized TGCT with benign histological features that in-
cluded MRI and PET/CT correlation in follow-up of the patient.
In the other case [11], 1 year follow-up with PET/CT of the
left lung found metastases to the left lung, back, right thigh,
and inguinal/femoral lymph nodes, and final follow-up 1 year
later resulted in slightly increased lesion sizes despite being
asymptomatic.

As shown in previous reports [12], 18F-FDG PET/CT in our
case demonstrated hypermetabolic soft tissue activity with
focal intense FDG uptake at the tumor site. This suggests the
sensitivity of PET-CT in the detection of D-TGCT, but its role in
diagnosis is unclear as the focal FDG uptake of D-TGCT is of-
ten nonspecific and can be mistaken for malignancy. Our case
highlights the necessity of considering benign lesions in the
differential for hypermetabolic foci and the need of obtain-
ing a biopsy for histological characterization. This is consis-
tent with previous reports that 18F-FDG PET/CT has not been
completely dependable in differentiating between benign and
malignant lesions [12].
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Fig. 5 - H&E-stained tissue section at 40 x magnification shows distinctive histologic features of D-TGCT, namely sheets of
large uniform epithelioid cells with abundant eosinophilic cytoplasm, and eccentric nuclei, and few or no giant cells.

Fig. 6 - H&E stained tissue section at 10 x magnification showing invasion of adjacent tissues, as illustrated by infiltration

and entrapment of adipose tissue.

Our lymph node biopsy possessed the distinctive histologic
features of D-TGCT, characterized by sheets of large uniform
epithelioid cells (Fig. 5) with abundant eosinophilic cytoplasm
and eccentric nuclei, and infiltration and entrapment of
adipose tissue (Fig. 6). However, the histological findings did
not meet the criteria for malignant D-TGCT set by Bertoni
et al [16] or the Armed Forces Institute of Pathology [17]. Per
Bertoni et al, our biopsy met 3 out of the 6 criteria: (1) nodular
lesions, infiltrative growth pattern, (2) cells with large nuclei

with eosinophilic cytoplasm and prominent nucleoli, and (3)
fewer giant cells, xanthoma cells, and inflammatory cells.
However, our tissue histology did not meet the other criteria:
(1) large plump or round to oval cells, (2) lack of normal zonal
patterns of maturation of D-TGCT, and (3) areas of necrosis.
Furthermore, the Armed Forces Institute of Pathology
[17] requires 5 out of 8 criteria to be considered malignant:
(1) diffuse pleomorphism, (2) prominent nucleoli, (3) high nu-
clear cytoplasmic ratio, (4) mitoses of 10/10 hpfs, (5) necrosis,
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(6) discohesion of cells, (7) paucity of giant cells, and (8) diffuse
growth pattern. Our histological findings only met 3 criteria
(prominent nucleoli, paucity of giant cells, and diffuse growth
pattern). Notably, we did not identify necrosis, mitotic figures,
or anaplastic features.

Our case also sheds light on the progression from localized
D-TGCT to metastasized D-TGCT in the absence of malignant
transformation. In our patient, metastasis was discovered 16
years after the initial diagnosis of localized D-TGCT, similar to
a recently reported case in 2015 [1], in which metastasis was
discovered 18 years after initial synovectomy. In other cases
of metastatic D-TGCT with benign features, the discovery of
metastasis occurred in variable time spans including several
years [9], 49 years [8], 5 years [10], and 8 years [11] after ini-
tial surgery, showing that benign D-TGCT may have an indo-
lent, prolonged course before metastasis is discovered. Some
hypothesized that surgical manipulation may cause passive
metastatic seeding via the bloodstream [11]. Similar to an-
other case [1], metastasized D-TGCT was discovered despite a
total knee amputation 3 years prior, which suggests that total
knee amputation for our patient was either too late or might
not be effective in preventing metastasis. This highlights the
need for further studies on the pathogenesis of metastatic
seeding to determine the threshold of suspicion of metasta-
sis in patients with a history of D-TGCT when present with a
painful lymph node.

Given the extremely rare incidence of metastatic D-TGCT
with histologically benign features, well-defined treatment
guidelines have not been developed. However, treatment
for localized, benign TGCT almost always necessitates exci-
sion with wide margins to avoid high risk for local recur-
rence, while malignant TGCT is often treated with cytotoxic
chemotherapy or medical therapies that target the CSF1 gene,
which is often overexpressed due to fusion with a promoter in
a t(1;2) translocation [18,19]. The effectiveness of these treat-
ments is still being studied. In a case series of 6 patients by
Nakayama et al [6], cytotoxic therapy based on anthracycline
and gemcitable/docetaxel showed benefit in 3 out of 4 and 2
out of 3 patients respectively, while medical treatment with a
tyrosine kinase inhibitor (TKI), eg sunitinib, showed stable dis-
ease in only 1 out of 5 patients. In a previous study by Cassier
et al [18] in which 27 patients (25 with benign TGCT, 2 with
malignant TGCT) were treated with imatinib, 74% had stable
disease and 19% had partial response.

In the presented case, our patient was treated with ima-
tinib following metastatic relapse of D-TGCT, with a slightly
decreased tumor size on MRI 6 months later. This is consistent
with the cytostatic effect of imatinib on histologically benign
disease and the potentially higher prognostic value based on
histological characterization compared to metastatic status.
Metastatic D-TGCT with histologically benign features in
other cases was also treated conservatively with either no
medications [11] or imatinib [1]. In the only other published
case in which follow-up was documented [11], the tumor
size increased slightly without medications. In our case, the
tumor size decreased slightly following imatinib treatment.
These 2 cases suggest that imatinib might be an appropriate
treatment with histologically benign lesions, in contrast to
histologically malignant lesions, which are less responsive to
TKI.

Despite treatment, the risk of local recurrence is estimated
at up to 70% [4], with an average of 5 years before recurrence.
Recurrence often occurs in the knee joint after previous op-
erations, with a 46% recurrence after synovectomy [13]. Given
its aggressive course in the 3040 cases previously published
in literature, malignant D-TGCT has a poor prognosis with a
33%-50% mortality rate and a median duration of 21.5 months
to live after diagnosis [6]. In comparison, metastasizing be-
nign D-TGCT seems has a much more favorable prognosis
than malignant D-TGCT. Based on 1 report and our case, be-
nign histological features indicate indolent disease progres-
sion and carry a much more favorable prognosis than malig-
nant D-TGCT, with both patients asymptomatic 2 years after
follow-up.

In summary, we present the fifth case of metastasized D-
TGCT with histologically benign features and the second case
documenting patient outcome and response to treatment. Our
case highlights the role of imaging in obtaining detailed defi-
nition of the lesion and its extent, and the necessity of regu-
lar follow-up imaging to increase the sensitivity of detecting
local recurrence and distant metastasis as surveillance for re-
lapsed or distant metastases after surgery, as metastatic re-
lapse was found 4 months after surgical excision in our case.
Clinicians should have a high degree of clinical suspicion due
to aggressive behavior despite benign cytologic features, and
radiologists should consider including both malignant and
benign D-TGCT in the differential diagnosis in patients who
underwent previous surgeries for localized D-TGCT. Finally,
this case suggests that benign histological findings on biopsy
could indicate responsiveness to medical therapy with TKIs
and a much better prognosis compared to findings of malig-
nant transformation. Nevertheless, further studies are needed
to elucidate the pathogenesis of metastatic D-TGCT, the pos-
sible role of surgeries in facilitating metastatic seeding, and
treatment outcomes with medical therapies.
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