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Abstract

A fusion between fibronectin 1 (FNZ) and activin receptor 2A (ACVR2A) has been reported
previously in isolated cases of the synovial chondromatosis. To analyse further and validate the
findings, we performed FISH and demonstrated recurrent FNZ-ACVRZA rearrangements in
synovial chondromatosis (57%), and chondrosarcoma secondary to synovial chondromatosis
(75%), showing that FNVI and/or AVCRAZ gene rearrangements do not distinguish between benign
and malignant synovial chondromatosis. RNA sequencing revealed the presence of the FNI-
ACVRZA fusion in several cases that were negative by FISH suggesting that the true prevalence of
this fusion is potentially higher than 57%. In soft tissue chondromas, FN alterations were
detected by FISH in 50% of cases but no ACVR2A alterations were identified. RNA sequencing
identified a fusion involving FNZ and fibroblast growth factor receptor 2 (FGFR2) in a case of soft
tissue chondroma and FISH confirmed recurrent involvement of both FGFRI and FGFRZ2. These
fusions were present in a subset of soft tissue chondromas characterised by grungy calcification a
feature reminiscent of phosphaturic mesenchymal tumour. However, unlike the latter, fibroblast
growth factor 23 (FGF23) mRNA expression was not elevated in soft tissue chondromas
harbouring the FNI-FGFR1 fusion. The mutual exclusivity of ACVRZA rearrangements observed
in synovial chondromatosis and FGFR1/2in soft tissue chondromas suggests these represent
separate entities. There have been no reports of malignant soft tissue chondromas, therefore
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differentiating these lesions will potentially alter clinical management by allowing soft tissue
chondromas to be managed more conservatively.

Introduction

Synovial chondromatosis is a rare benign neoplasm associated with the synovium of a joint,
tendon sheath or bursa. The presence of endochondral ossification in up to 50% of cases led
to the synonym synovial osteochondromatosis (1). Any synovial joint can be involved, but it
is commoner in larger joints including the knee, hip and elbow. The lesion presents most
commonly over 40 years of age and there is a male predominance (2:1). Histologically,
synovial chondromatosis is characterised by multiple hyaline cartilage nodules intimately
related to the synovium. These may be embedded within the subsynovial tissue but may also
lie in the synovial fluid either attached to the synovium or as ‘floating’ bodies.

The recent findings of FNI-ACVR2A and ACVR2A-FNI in-frame fusions in a case of
chondrosarcoma arising secondary to synovial chondromatosis and in one of seven cases of
synovial chondromatosis (2), indicate that these lesions represent neoplasms, and that they
rarely transform into secondary chondrosarcoma (3-6). However, the findings by Totoki et
al., to the best of our knowledge, have not been yet validated. Since peripheral and central
chondrosarcoma, chondroblastoma, phosphaturic mesenchymal tumour and extraskeletal
mesenchymal chondrosarcoma are among the potential differential diagnoses of synovium-
related cartilage tumours, a reliable biomarker could aid significantly in the diagnostic
accuracy of these lesions, particularly in needle core biopsies (7-10).

Soft tissue chondromas occur most commonly in the hands and feet and share histological
features with synovial chondromatosis, hence it is one of the main differential diagnoses at
these sites. Such lesions are considered to represent distinct entities (11-14) and soft tissue
chondromas are by definition not related to the synovial lining. Nevertheless, even with the
use of high-resolution radiological imaging in individual cases, it can be practically
impossible to unequivocally exclude an association to a tendon-sheath, a bursa lining or
synovium in the hands and feet. A specific biomarker would therefore aid in rendering the
correct diagnosis (15).

In this study we set out to determine the prevalence of FNZ and ACVRZA gene
rearrangements in a larger set of synovial chondromatosis, and secondary synovial
chondrosarcoma, and to search for recurrent genetic alterations in soft tissue chondromas.

Materials and Methods

Cases were identified by searching the histopathology files at the Royal National
Orthopaedic Hospital (RNOH), UK, The Robert Jones and Agnes Hunt Orthopaedic
Hospital (RJAH) and the Basel Bone Tumour Reference Centre, Switzerland. The RNOH
Biobank was approved by the National Research Ethics Committee of the Health Research
Committee (reference 15/YH/0311: Integrated Research Application System (IRAS) project
identifier: 18309). This specific project was approved by the National Research Ethics
Committee approved UCL/UCLH Biobank Ethics Committee (specific project reference no.
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EC17.14). This biobank was licensed by the Human Tissue Authority under number 12073).
Cases from the RJAH biobank were approved by the National Research Ethics Committee of
the Health Research Committee (reference 17/YH/0108; Integrated Research Application
System (IRAS) project identifier: 217446 and licensed by the HTA under number 12073).
Ethical approval was also given by the Ethikkommission bei der Basel (reference 274/12).

All samples were diagnosed by specialist bone tumor pathologists (A.M.F., D.B., FA., R.T))
according to the World Health Organization classification 2013 (13, 14). When available
cases were correlated with clinical and imaging data. All samples were fixed in 10% formal
saline, decalcified in EDTA or in nitric acid (5%) and processed in paraffin: tissue sections
were stained with haematoxylin and eosin.

Fluorescence in situ hybridization (FISH)

RNAscope

FISH was carried out as described previously (16). In brief, sections were marked by a
specialist histopathologist to target tumour-rich area, then deparaffinised and pre-treated by
pressure-cooking following incubated in pepsin solution at 37°C for 50 minutes. Probes
were added to tissue sections, denatured at 72°C and hybridised overnight at 37°C.
Thereafter, the sections were washed and counterstained with 4', 6-diamidino-2-
phenylindole (DAPI) and mounted with coverslips.

Probes used for FISH included Agilent SureFISH custom-designed FNZ and ACVRZ2A,
break-apart probes (Agilent, Cheshire, United Kingdom) (Table S1) and commercially
available break-apart probes for FGFI (CytoTest, Rockville, USA), FGFR1 (Leica
Biosystems, Wetzlar, Germany), FGFRZ (ZytoVision, Bremerhaven, Germany), and pZ6/
CDKNZA (9p21) (Vysis, Abbott Molecular, Illinois USA). A positive result was obtained
when at least 15% of the nuclei analysed reveal an aberrant signal on counting a minimum
of 50 consecutive non-overlapping nuclei. Assessment of pZ6/CDKN2A FISH was
undertaken as previously reported (17). Samples previously known to have rearrangement
for FGFR1, FGF1and FGFRZ2by FISH and/or RNA sequencing were employed as controls.

The expression of FGF23 was assessed using the RNAscope™ assay (Advanced Cell
Diagnostics, Hayward, CA, USA) according to the manufacturer's instructions. Sections
were hybridised with a probe specific for FGF23 (Hs-FGF23, Cat. No. 557241), and for the
endogenous control Ubiquitin C (Hs-UBC, Cat No. 310041). Hybridisation signals were
amplified and visualised with RNAscope® 2.5 HD Detection Kit (Brown; Cat# 322360).

Quantitative real time PCR (qPCR)

RNA was extracted from FFPE sections using Ambion RecoverAll™ Total Nucleic Acid
Isolation kit (Ambion,Austin, TX, USA) and reverse transcribed into cDNA with the
Invitrogen™ SuperScript™ IV First-Strand Synthesis System with random hexamers
(Thermo Fisher Scientific, Loughborough, Leicestershire, UK) according to manufacturer’s
instructions. gPCR was carried out using TagMan® Gene Expression Assays (Thermo Fisher
Scientific): FGF23 (Cat. Hs00221003_m1), and the endogenous control G6PD (Cat.
Hs00166169_m1). For analysis, the means of cycle thresholds (Ct) (n=2) were calculated.
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Based on the ACt between the gene and G6PD, the fold increase of gene expression was
determined.

RNA extraction, library preparation, RNA sequencing

RNA sequencing was performed on cases that were retrieved from the operating theatres
immediately after excision. A portion from each of the tumours was snap frozen. Frozen
sections were cut and those that were at least 60% tumour-rich were homogenised in 1ml
Trizol followed by extraction using the DirectZol purification kit (Zymo Research, Irvine,
CA, USA) according to the manufacturer’s instructions. RNA quality was assessed on the
TapeStation 2200 (Agilent, Santa Clara, CA, USA): a RIN value of greater than 7 was
obtained in each case. Poly(A) RNA was selected from 200ng total RNA using the
NEBNext Poly(A) mRNA selection module (NEB, Ipswich, MA, USA), and first-strand
libraries constructed with the NEBNext Ultra Directional RNAseq library preparation kit
(NEB) according to the manufacturer’s instructions. Libraries were pooled and sequenced
with 2x 101bp reads on a Hiseq 1500 (Illumina, San Diego, CA, USA) in rapid run mode.
Fusion genes were identified from sequenced RNA with Fusion Catcher using default
settings with Bowtie, BLAT and STAR used as the aligners and GRCh37 as the reference
genome (18).

Immunohistochemistry

Results

Immunohistochemistry was performed in the Leica Bond 3 fully automated
immunohistochemistry stainer (Leica Microsystems, Milton Keynes, UK) using the rabbit
monoclonal histone H3F3 K36M mutant antibody (clone RM193; RevMADb Biosciences
USA, San Francisco, CA, USA). Leica epitope retrieval 2 solution was used for 20 min. The
antibody was diluted 1:400 (8).

116 samples from the same number of patients were analysed by FISH for FA/Z and
ACVRZA gene rearrangement including 90 synovial chondromatoses, seven synovial
chondrosarcomas and 19 soft tissue chondromas. Of these, 80 samples (69%) gave
informative results (Table 1, Table S2). The percentage of break-apart samples in this study
varied from 20 to 80% of the cells in the cases in which a rearrangement was found.

Synovial chondromatosis (h=90) showed an almost equal gender ratio (1.14M:1F) and
presented between the ages of nine and 94 years of age (mean 48). The knee was the most
frequently affected site (47 cases, 52%) followed by hand/wrist (11), hip (11), elbow (8),
foot/ankle (8) and shoulder (5). Tumour size was available from 57 patients and ranged from
4 — 170 mm (mean 49 mm). Of the 40/89 patients whose tumours were resected and for
whom follow-up information was available, 15 (38%) developed a local recurrence between
6 to 236 months (mean 45 months). Three of these 15 patients developed a second
recurrence at 11, 12 and 90 months following surgery for their first relapse. The follow-up
period of the 25 patients (63%) who did not develop a recurrence ranged from 1 to 57
months (mean 18 months).
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Histological assessment revealed multinodular tumours, connected to the synovium and
composed of chondrocytes often arranged in clusters (clonal pattern of arrangement) with
mild to moderate variation in cell size. The matrix frequently demonstrated enchondral
ossification and/or calcification to a varying extent. No histological differences were
detected in cases with or without gene rearrangement (Figure 1).

Of the 90 synovial chondromatosis, 58 gave informative FISH results for FNZ and/or
ACVRAZ gene rearrangements (Table 1, Table S2), 57% (33/58) of which revealed a
rearrangement involving either one or both genes. The genes involved in the rearrangements
by anatomical site are shown in Figure 2.

Synovial chondrosar coma was diagnosed in seven patients from whose samples were
available for analysis representing 7% (7/97) of the combined benign and malignant cohort.
Four of the seven cases gave informative FISH results: 3 of these showed a FA/Z and / or
ACVRAZ gene rearrangement (Table 2).

In three of the seven cases (cases 1, 2, and 7) synovial chondrosarcoma presented de novo,
without a history of conventional synovial chondromatosis. The other (cases 3-6) had a
history of benign synovial chondromatosis prior to the diagnosis of secondary
chondrosarcoma (Figure 3; Table 2).

CDKN2A copy number in synovial chondromatosis and secondary chondrosarcoma

As CDKNZA copy number alterations are commonly seen in high grade conventional
chondrosarcoma (17, 19), we investigated CDKN2A copy number by FISH (Table 2). Four
of the seven cases were informative: two showed homozygous deletion, one copy number
gain and, one (case 3), showed a disomic pattern in the synovial chondromatosis component,
but the area showing features of chondrosarcoma was not available for analysis (Table 2). 18
cases of synovial chondromatoses revealed disomy for CNKNZA.

Soft tissue chondroma samples were obtained from 19 patients (10F:9M) ranging from 15
to 83 years of age at presentation (mean 56.5 years). Nine tumours were sited in the foot,
nine in the hand/wrist and one in the forearm. Tumour size was available from 14 patients
and ranged from 4 to 85 mm (mean 30 mm). Clinical follow up was available for 8 patients:
one tumour was not resected and the other seven have not recurred at the time of analysis
(follow up 0 - 19 months: mean six months).

Histologically, 12/19 soft tissue chondromas showed grungy matrix calcification, five of
which exhibited chondroblastoma-like features (11) (Figure 4). Two other cases showed
hyaline matrix without evidence of calcification, and the remaining five cases exhibited a
predominantly myxoid cartilaginous matrix. Two of the cases with grungy calcification were
associated with calcium pyrophosphate deposition disease.

Informative FISH results for FAZ and ACVRZA were obtained in 18/19 cases. Nine (50%)
of the cases exhibited a FN/Z gene rearrangement: all nine belonged to the group with grungy
matrix calcification, three of which were classified as the chondroblastoma-like variant
(Figure 4). None of the cases with a predominantly myxoid or hyaline cartilaginous matrix
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without calcification showed a FNI gene rearrangement. ACVR2A rearrangements were not
detected in any of the informative cases. Seven of the nine cases in which an FNZ gene
rearrangement was detected were sited in the foot, the other two occurred in the hand.

In view of five cases showing features of chondroblastoma-like soft tissue chondroma, we
analysed these samples for H3.3 K36M expression, an alteration seen in 98% of
conventional chondroblastomas (8). None exhibited expression, thereby essentially
excluding the possibility of H3F3A/B K36M mutation.

RNA sequencing of synovial chondromatosis/chondrosarcoma—As ACVRZA
and/or FNI rearrangements were detected in 33/58 (57%) cases of synovial chondromatosis
and in 9/18 (50%) soft tissue chondromas we next sought other rearrangements by RNA
sequencing. A FNIto ACVRZA fusion, likely as the result of a 70MB inversion of
chromosome 2, was detected in all three cases of synovial chondromatosis, and the single
case of secondary chondrosarcoma studied (the whole exome of which has been reported
previously) (20) (Figure 5). As FNI and AVCRZA are located on opposite genomic strands,
the inversion resulted in a fusion in which both genes are in the same sense as each other and
in every tumour in which the fusion was present, the predicted protein product was also in
frame. The location of the breakpoint within FAVZ was different in each tumour studied
whereas the breakpoint in ACVR2A always occurred between the second and third exon.
The chromosomal inversion therefore results in the entire protein-coding length of ACVR2A
being appended to a truncated N-terminus of FN/Z. In all four cases, a transcript representing
the reciprocal arrangement with ACVR2A at the 5’ end and FNI at the 3’ end was also
formed, and the resulting fusion protein was predicted to be in-frame (Table S3).

Previous studies of synovial chondromatosis have revealed a number of karyotypic
aberrations including abnormalities of chromosome 6 and a (3;14) translocation (3). No
direct evidence of these abnormalities was detected by RNA sequencing, however in the
absence of a fusion gene being generated, RNA sequencing is not the modality of choice for
investigating genomic structural variations.

A novel recurrent FN1-FGFR2 fusion was identified in cases of soft tissue
chondroma—RNA sequencing of a soft tissue chondroma revealed a (2;10) translocation
in which the 5’ end of FNI was fused to Fibroblast Growth Factor Receptor 2 (FGFR2)
(Figure 5). Five different FNI-FGFRZ2transcripts were detected in which only the FN1
segment was constant whereas there were different FGFR2components. These different
transcripts likely originated from a single genomic event and were resulted in alternative
splicing of the pre-mRNA. Only one of the observed FNI-FGFRZ2transcripts formed an in-
frame fusion that could potentially result in a functional chimeric-protein. Additional fusions
involving FNI and genes on chromosome 10 were also seen, although they were detected at
much lower expression levels compared to FNI-FGFRZ. A summary of the genetic changes
observed in soft tissue chondroma is presented in supplementary table 4.

Extended study of FGFR2 rearrangements

We confirmed the FGFRZ rearrangement detected on RNA sequencing using break-apart
FISH probes. We next screened by FISH all cases of synovial chondromatosis, soft tissue
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chondroma and synovial chondrosarcoma, in which break-apart signals were not detected for
either ACVRZA and/or FNI: cases where only one of these genes was detected by FISH
were also analysed for the FGFRZ2rearrangement. Of the 15 soft tissue chondroma cases
tested, nine had a FNI rearrangement, and six were wild-type for FNZand ACVRZA.
Remaining tissue for analysis was not available from three of the initial cohort tested
(leaving 18 informative cases). Six of the nine cases with a £V gene rearrangement
revealed additional FGFRZrearrangements, indirectly confirming a FNI-FGFRZfusion
(Table S4).

FGFRZ gene rearrangements were not found in any case of synovial chondromatosis and
synovial chondrosarcoma (Suppl Table S2).

Extended study of FGFR1 rearrangements

Finally, driven by our impression that soft tissue chondroma with grungy calcification shared
histological similarities with phosphaturic mesenchymal tumours, known to harbour FNI-
FGFRI1, and FNI-FGF1 fusion genes (9), we speculated that both genes represented
candidate fusion genes partners in soft tissue chondromas. We screened the cases of soft
tissue chondromas where tissue was available material (n=15) for FGF1 and FGFRI using
break apart FISH probes: in three cases a FGFR1 gene rearrangement was detected. A FNZ
gene rearrangement was also identified in these three cases by FISH thereby indirectly
confirming a FNI-FGFR1 fusion in these cases. A FGFI gene rearrangement was not
observed in soft tissue chondromas. (Table S4). None of the cases of synovial
chondromatosis (n=18) and synovial chondrosarcoma (n=1) where material was available
exhibited either a FGF1 or FGFR1 gene rearrangement.

FGF23 mRNA levels in soft tissue chondromas

In view of an FNI-FGFR1 fusion gene being characteristic of phosphaturic mesenchymal
tumour and typically expressing high levels of FGF23we investigated the gene expression
using RNA /n situ hybridisation (RNAscope) and gPCR in eight soft tissue chondromas
eight cases showing a FN/I break-apart signal of our series. None of the cases studied
revealed significant levels of FGF23by either test (Supplementary Figure 1).

Discussion

The current study demonstrates that at least 57% of synovial chondromatosis cases show a
rearrangement involving FNZ and/or ACVRZA as detected by FISH. The true prevalence of
cases harbouring these alterations is likely to be higher on the basis that only one of three
synovial chondroma/chondromatosis cases that revealed a FNI-ACVRZA fusion gene by
RNA sequencing demonstrated break-apart signals involving both genes. This discrepancy
could be explained by the proximity of both genes on chromosome 2 and the limitation of
designing appropriate FISH probes to detect such a paracentric inversion event. The one
case, which was not informative for FAVZ on FISH highlights the finding that possibly around
30% of cases are non-informative by FISH, demonstrating the need to improve tissue
processing of calcified samples.
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We have also confirmed the previously reported occurrence of a FNVZ and ACVRZA gene
rearrangement in the malignant variant of synovial chondromatosis (2). As 7% of our cohort
was represented by synovial chondrosarcoma our data support previous reports that
approximately 10% of synovial chondromatosis undergo malignant transformation (21, 22).
The presence of a FNI-ACVRZ2fusion did not distinguish between benign and malignant
disease, but we showed that copy number alteration of CDKNZ2A appears to be a valuable
predictor of malignancy, similarly to conventional cartilaginous tumours (17, 20) where
copy number alterations of CDKN2A appear exclusively in chondrosarcomas.

We report for the first time that soft tissue chondromas harbour recurrent FNI-FGFRI and
FNI-FGFRZ2 gene fusions demonstrating conclusively that they represent neoplasms. The
mutual exclusivity in detection of FGFR1 and FGFRZ fusion genes in soft tissue
chondromas and ACV/RZ2A fusions in synovial chondromatosis is supportive of them being
distinct pathological entities (13, 14). The ability to distinguish reliably between these two
entities is clinically relevant since soft tissue chondromas have a very low risk of local
recurrence, and malignant transformation has not yet been described. As a consequence,
they can be managed more conservatively than synovial chondromatosis.

Remarkably we found no difference in the histological appearance between synovial
chondromatosis with and without FNZ-ACVRZA rearrangements. In contrast, all the soft
tissue chondromas harbouring NI alterations exhibited ‘grungy calcification’, a finding that
in some cases is reminiscent of chondroblastomas, and led to the description of the
chondroblastoma-like variant (11). Phosphaturic mesenchymal tumours typically also show
this particular type of mineralisation and are characterised by FNI-FGFRI fusions in 42% of
cases (9), and it was this which prompted us to test our set of soft tissue chondromas for
FGFRI alterations. However, in contrast to phosphaturic mesenchymal tumours in which
FGF23 expression is detected in approximately 95% of cases (23), we did not detect high
levels of FGF23 mRNA expression in the soft tissue chondromas. Further study is needed to
understand the distinct biological consequences of FNI-FGFR1 fusions in these tumour
types and to explain the expression of FGF23 in PMT but not soft tissue chondroma. The
presence of the same translocation in two tumours of mesenchymjal origin is suggestive that
there exists some commonality in the pathogenesis of both entities. Explanations for the
difference between the two tumour types could reside in different cells of origin in which the
translocation occurred or in the epigenetic composition of the cells. Irrespective of the
mechanism, we consider that it would be prudent to measure the serum phosphate levels in
patients whose tumours harbour a FN/I fusion to ensure that any metabolic disturbances can
be identified and addressed. Soft tissue chondromas without FA/Z rearrangements exhibited a
distinctive myxo-chondroid morphology and might represent a different entity. Indeed, it
may be that these cases represent a result of a degenerative / reparative process.

In the single case of soft tissue chondroma that was subjected to RNA sequencing, there
were several other gene fusions involving chromosome 10 resulting in predicted in-frame
fusions with both FGFRZand CRTACI, in addition to the FNI-FGFRZ fusion. Fusions
being formed with two genes in close proximity to each other on chromosome 10 cannot be
explained by a simple single translocation and imply that further genomic rearrangements of
the region have also occurred.
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Of the four synovial chondromatosis/synovial chondrosarcoma cases subjected to RNA
sequencing in our study, all revealed the presence of fusions involving FNZ and ACVRZA as
previously demonstrated, thereby supporting the findings in the larger number of our cases
probed by FISH. However, it is not possible to state which of these structurally altered genes
drives tumour progression as both FNI-ACVRZA and ACVRZA-FNI are predicted to be in-
frame. Both FNVZ and ACVRZA have been implicated in the development of neoplasia.
ACVRZA encodes a receptor to Activin A, a protein that is part of the large family of
transforming growth factor B genes and is involved in regulating multiple cellular processes.
ACVRZA is commonly mutated in colorectal carcinoma and as well as hepatocellular and
cholangiocellular (24, 25). FN1 is involved in a number of cell processes including adhesion
and migration, the aberrant regulation of which could contribute to a neoplastic process. In
addition to phosphaturic mesenchymal tumours discussed above, FNI fusions with ALK
have been described in gastrointestinal leiomyomas (26), and £GF fusions in calcifying
aponeurotic fibromas (27).

In terms of explaining the mechanism of action of the fusion genes in synovial
chondromatosis and soft tissue chondromas, it is noteworthy that FA/Z is found as the 5’
fusion partner of both ACVR2A and FGFRZ, and that the 3’ fusion partners have not been
found with other 5° partners. This implies that the FA/Z component of the fusion plays an
important biological role in the pathogenesis of these tumours and is not acting simply
through driving the expression of the 3’ partner through an active promoter. The FN1-
FGFRZ2fusion identified by RNA sequencing in the soft tissue chondroma in our study
reveals a similar domain structure of the resultant proteins to that found previously involving
the FNI-FGFR1 fusion in phosphaturic mesenchymal tumour (9). In both cases, the N-
terminal region of FN1 is attached to a truncated extracellular region of an FGF receptor
leaving the transmembrane and intracellular domains intact. As previously hypothesised by
Lee et al, the presence of the N-terminal region of FN1 may aid the dimerisation of the fused
FGF receptor through the fibronectin domain leading to signal activation (9). This same
mechanism may explain the action of the FNZ-ACVRZ2A fusion, namely that FNZ may
facilitate dimerisation of ACV/RZA inducing activin signaling. In those cases in which FISH
did not identify a fusion, it is possible that activation of the FGF pathway has been achieved
through other mechanisms or that the disease is being driven by a mechanism that have yet
to be discovered.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1
Rearrangement of FN1 and ACVR2A

FN1 and ACVR2A rearrangement

Any FNI/ACVR2A Both FN1 and
rearrangement ACVR2A FNlonly ACVR2Aonly Norearrangement
Synovial chondromatosis 33 (56.9%) 11 8 14 25 (43.1%)
(n=58)
Synovial chondrosarcoma 3 (75%) 1 1 1 1(25%)
(n=4)
Soft tissue chondroma 9 (50%) 0 9 0 9 (50%)
(n=18)
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Table 2

Characteristics of synovial chondrosarcoma cases

Case Site Grade Primary/Local Recurrence FISH Clinical Outcome
FN1 ACVR2A CDKN2A

1 Hand 1l Primary + - Homozygous deletion® Lost to FU

2 Knee 1] Primary? + + Homozygous deletion Died of disease
3 Wrist | Local Recurrence - - Disomic ¥ Disease free

4 Hip 1 Local Recurrence NI NI NI Died of disease
5 Elbow 1] Local Recurrence? NI NI NI Lost to FU

6 Hip I Local Recurrence? NI NI NI Lost to FU

7 Knee 1] Primary - + Copy number gain Disease free

*
FISH performed on benign synovial chondromatosis; tissue for FISH was not available from the malignant synovial chondrosarcoma.

a.. . . - .
Histological evidence of benign disease abutting chondrosarcoma

b_. s . . .
Tissue at first diagnosis not available for review

cLoss of 2 copies of CDKN2A in the presence of one or 2 centromeric signals
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