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Low Grade Fibromyxoid Sarcoma (LGFMS), a rare entity characterized by bland

histologic features, typically affects deep soft tissues of the trunk and lower

extremities. Rare cases have been reported arising from the viscera and few

demonstrating morphology of high-grade dedifferentiation. Here we report a

39-year-old Chinese woman presenting with primary lung LGFMS, which

metastasized to the pancreas five years after diagnosis and then relapsed ten

years later as a mediastinum mass. Microscopically, the lung and pancreatic

lumps shared similar classical features of LGFMS, composed of bland spindle-

shaped cells with low mitotic activity. However, the mediastinal mass had

dedifferentiated morphology of dense sheets of round and epithelioid cells

with high degree of nuclear pleomorphism and brisk mitosis. Molecular studies

showed both classical and dedifferentiated areas had FUS::CREB3L2

rearrangement. However, the mediastinal dedifferentiated area presented with

extra H193Y mutation of the TP53. Moreover, the mediastinal tumor displayed a

strong and diffuse pattern of p53 expression immunohistochemically, but the

primary lung and secondary pancreatic masses did not. Thus, we diagnosed the

mediastinal mass as dedifferentiated LGFMS and proposed that TP53 mutation

was probably the driver gene alteration in the process, which, to the best of our

knowledge, has not been reported in the existing literature.
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Introduction

Low Grade Fibromyxoid Sarcoma (LGFMS) is a low-grade

malignant fibroblastic neoplasm predominantly arising from the

deep soft tissues of the trunk and lower extremities among young

to middle-aged adults. It’s characterized by bland spindle-shaped

cells with mild nuclear pleomorphism in a fibrous and myxoid

background. MUC4 is often expressed in LGFMS (1). Furthermore,

LGFMS mostly harbors FUS::CREB3L1/2 gene fusions, and

EWSR1::CREB3L1 gene fusion has also been reported (2).

However, LGFMS can be diagnostically challenging in unusual

locations with advanced morphological features. We here report a

39-year-old woman with LGFMS originating from the lungs,

metastasized to the pancreas and then relapsed as a mediastinum

mass, showing dedifferentiated morphology with over ten years of

follow-up, and carrying FUS::CREB3L2 gene fusion and TP53

mutation. To the best of our knowledge, this is the first published

case of LGFMS harboring the mutation of TP53.
Case report

A 39-year-old woman was referred to our hospital due to a

diagnostic dilemma concerning the left mediastinal occupancy. Her

medical history revealed an admission to another hospital in 2012

for non-inducible hemoptysis. A computed tomography (CT) scan

at the time revealed a mass in the left upper lobe (Figure 1A),

initially diagnosed as a solitary fibrous tumor (SFT). No pancreatic

lesion was observed then (Figure 1B). One year after the

pneumonectomy, a follow-up CT (Figure 1C) scan showed a

small shadow near the main pulmonary artery, considered to be a

postoperative change, without further treatment. In 2017, an

abdominal CT scan (Figure 1D) uncovered a well-demarcated

pancreatic tumor (60mm×50mm×30mm), leading to middle

segment pancreatectomy and LGFMS diagnosis. In 2020, a CT

(Figure 1E) scan showed a mass (70mm×56mm×53mm) in the left

upper lobe and middle mediastinum, pressing on the left

pulmonary artery. As surgical treatment was no longer an option,

the patient was treated with anlotinib for 1.5 months, discontinued

because of recurring infections. In 2022, she was admitted to

another hospital for shortness of breath. A chest CT scan

(Figure 1F) revealed a larger mass occupying the left thoracic

cavity, with pleural and pericardial effusions. Bronchoscopic

examination reported broccoli-like neoplasms completely

blocking the left main bronchus. A small biopsy was made and

concurrent bronchial stent placement was performed. There was no

recurrence of pancreatic mass then. After the diagnosis, the patient

started combined chemotherapy and immunotherapy in early

September 2022. The specific plan was doxorubicin (60mg d1),

ifosphosate (2g d1-d3) and sintilimab (200mg d1). After the first

cycle of treatment, the patient developed myelosuppression (Grade

3). After another cycle of treatment with this regimen, the patient

developed nauseating pericardial effusion. As a result, the treatment

was adjusted to Liposu (210mg d1), carboplatin (500mg d1) and

sintilimab (200mg d1) for the third to sixth cycles of treatment,

during which the patient’s condition was evaluated as stable disease
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(SD). In February 2023, the plan was changed to immunotherapy

and anti-vascular targeted therapy with sugalimab (1200mg d1) and

bevacizumab (400mg d1), the 7th to 10th cycles of treatment were

performed, progressive disease (PD) was assessed during this

period. In May 2023, the patient experienced a sudden epileptic

episode. CT showed multiple abnormal signals in both cerebral

hemispheres and the right cerebellar hemisphere. Multiple brain

metastases were considered, and the patient underwent whole-brain

radiotherapy (CTV-haima 30 Gy/12f). Subsequently, treatment

with sugalimab (1200mg d1), bevacizumab (400mg d1) and

etoposide (200mg d1-d5) were continued for 11th-13th cycles.

Current assessment of disease progression. The timeline of the

patient’s clinical history is presented (Figure 1G).

Histologically, the left lung mass was composed of bland spindle-

shaped cells with a fibrous stroma and thin-walled blood vessels in

the background (Figure 2A). In some areas, the spindle cells were

densely composed and arranged in fascicular, whorled or random

manner. While in other areas, cells with a spindle to stellate

configuration were randomly distributed within a fibrous to

myxoid background. Although the tumor cells appeared mild and

amicable, the surrounding bronchial and alveolar epithelia were

observed entrapped in the tumor (Figure 2B). Upon careful

observation, a network of curvilinear and branching capillary-sized

blood vessels was observed in both cellular and the myxoid areas.

Some vessels were slender, while others were dilatated as staghorn

vessels (Figure 2C). At high magnification, the tumor cells displayed

mild nuclear pleomorphism, finely clumped chromatin, pale

eosinophilic cytoplasm, and few mitotic figures. Focally, epithelioid

cells were present, and a giant collagen rosette was witnessed

(Figure 2D). There was no necrosis, and the average number of

mitotic figures was approximately 1-2/10 high power fields (HPFs).

The pancreatic tumor shared similar microscopic features to

the lung tumor, displaying low aggressiveness as involvement of the

surrounding pancreatic tissues was limited (Figure 2E), but the

spindle tumor cells were more sparsely distributed within a myxoid

background, alongside thin-walled branching vessels (Figure 2F).

The biopsy of recurrent left upper lobe and mediastinal mass

revealed notably aggressive morphological features. Sheets of

anaplastic cells were observed beneath the squamous metaplasia

bronchial surface epithelium (Figure 2G). Tumor cells displayed a

round, polygonal to epithelioid shape with significant nuclear

pleomorphism and some vacuolated cytoplasmic changes in a

disordered arrangement (Figure 2H). Mitosis was active, with

visible pathological mitotic figures (Figure 2I). Extensive necrosis

was observed. The classical LGFMS with mild spindle tumor cells

was hardly identifiable.

Immunohistochemistry of the lung and pancreatic masses

showed strong MUC4 expression (Figure 2J), but were negative

for S-100, CD117, CK, EMA, Desmin, CD34, SMA, and b-Catenin.
The Ki-67 index was about 5%+ (Figure 2K). The mediastinal mass

biopsy showed positive staining for vimentin, CD99, INI-1, MDM2,

and MUC4 (Figure 2M), but was negative for CKp, Desmin, SMA,

S-100, CD31, CD34, TTF-1, P40, STAT6, and SOX10. The Ki-67

index averaged 50% (Figure 2N). Additionally, the mediastinal

tumor cells strongly and diffusely expressed p53 (Figure 2O),

while the pancreatic tumor cells did not (Figure 2L).
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Dual‐color break‐apart commercial probes of FUS (Anbiping,

Guangzhou, China) were used for fluorescence in situ hybridization

(FISH) assays, showing separate signals in over 30% of pancreatic and

mediastinal tumor cells (Figures 3A, B), indicating FUS

rearrangement. Next-generation sequencing (NGS) was performed
Frontiers in Oncology 03
on the mediastinal mass, revealing a FUS exon 6::CREB3L2 exon 5

fusion (Figure 3C) and H193Y mutation of TP53 (Figure 3D).

Otherwise, reverse transcription polymerase chain reaction (RT-

PCR) on the pancreatic tumor confirmed the presence of the same

FUS exon 6::CREB3L2 exon 5 fusion as the mediastinal mass
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C

FIGURE 1

Computed tomography (CT) of lung (left) and pancreas (right). In 2012, CT showed a mass in left upper lobe (A). No lesion was seen in the pancreas
(B). In 2016, CT found a small rise at the left edge of the main pulmonary artery ((C), red arrowhead). Then in 2017, CT revealed a low-density mass
measuring 60mm×50mm×30 mm in the body of pancreas, the mass being mildly enhanced and homogeneous, the pancreatic duct dilatated, and
the splenic artery slightly compressed (D). In 2020, there was a tumor in the left middle and upper mediastinal mass measuring
70mm×56mm×53mm, pressing the left pulmonary artery ((E), red arrowhead). In 2022, on the left side of the mediastinum, a mass-like soft tissue
mass was seen, with a larger size than the lesion in 2020 (F). The timeline of the patient’s clinical history is presented (G).
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(Figure 3E), but TP53 mutation was absent (Figure 3F). Considering

these morphological and molecular findings along with the clinical

history, the relapsed mediastinal tumor was diagnosed as

dedifferentiated LGFMS.
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Discussion

Some low-grade soft-tissue sarcomas may undergo high-grade

transformation, including dedifferentiation, namely losing
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FIGURE 2

Morphological features and immunophenotype of LGFMS, a primary, metastasized, and dedifferentiated tumor. Primary lung tumor (A–D).
Hematoxylin & eosin (HE) staining in the low-power view showed spindle cells were densely composed and arranged in a fascicular manner (A).
Spindle to stellate cells were sparsely distributed in the fibrous to myxoid background, with the surrounding alveolar epithelial cells entrapped in the
tumor (B). Curvilinear and branching capillary-sized blood vessels were observed, some of which were dilatated as staghorn vessels (C). Giant
collagen rosettes characterized by a central zone of eosinophilic collagen surrounded by spindle to oval tumor cells (D). Metastatic pancreatic tumor
(E, F). Pancreatic tissues were limitedly involved in the tumor cells (E). Bland spindle cells sparsely distributed in a mucus background with thin-
walled branching vessels (F). Dedifferentiated mediastinal tumor (G–I). Anaplastic cells were present beneath the squamous metaplasia bronchial
surface epithelium (G). The tumor cells were round, polygonal to epithelioid with high degree of nuclear pleomorphism and abu4ndant eosinophilic
cytoplasm, and some cells showed vacuolated changes in cytoplasm (H). Mitosis was active (I, red arrowheads), and pathological mitosis could be
seen ((I), the red arrowhead below). Immunohistochemistry (J–O). The pancreatic tumor cells strongly expressed MUC4 (J). The Ki-67 proliferation
index was about 5%+ (K), but negative for p53 (L). The mediastinal tumor cells were strongly positive for MUC4 (M) as well. The Ki-67 proliferation
index was averagely 50% (N). The p53 staining was strongly and diffusely expressed (O).
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their original characteristics. Dedifferentiated components can

coexistxwith the original components either synchronously or

heterochronously. This phenomenon has been reported in many

tumors, including liposarcoma (3), chondrosarcoma, chordoma,

SFT (4), gastrointestinal stromal tumor (GIST) (5), and LGFMS (6).

Dedifferentiated LGFMS was first described by Evans in 1993 (7). In

contrast to the classical morphology, dedifferentiated LGFMS is

characterized by densely distributed epithelioid or round cells with

obvious atypia. In 2006, Périgny (8) reported a case of LGFMS that

dedifferentiated into a high-grade sarcoma upon recurrence, with

regions resembling pleomorphic undifferentiated sarcoma and

sclerosing epithelioid fibrosarcoma (SEF). In 2011, Evans reported

three cases of LGFMS with high-grade transformation during

relapse (6), with one case showing SEF-like changes and survived

after treatment, while the other two showed high-grade round

cell components and survived for only one year after

dedifferentiation. More recently, Dobin (9) and Tay (10) reported

molecularly confirmed cases of dedifferentiated LGFMS with FUS

rearrangement validated by FISH, RT-PCR or NGS, respectively. To

date, the mechanism of dedifferentiation has not been further

explored. We summarize clinicopathological characteristics in

Supplementary Table 1. The patients in this cohort exhibit a

broad age range, spanning from 3 to 85 years old, with the

majority of middle-aged individuals. Predominantly, the affected

areas involve deep tissues of the limbs and trunk, with one case

located in the retroperitoneum. Histological morphology and

molecular characteristics have been described above. Surgical

resection was performed in all 6 cases, with additional treatments

including chemotherapy, radiotherapy, and immunotherapy in
Frontiers in Oncology 05
some instances. Overall survival (OS) varied from 17 months to

31.5 years, with 5 cases experiencing relapse post-surgery.

Remarkably, one case remained disease-free for 17 months

following surgery.

In our case, the dedifferentiated morphological features of the

mediastinum tumor and misdiagnosis of the primary pulmonary

LGFMS as SFT in her medical history posed diagnostic dilemmas.

Initially, the mediastinal mass did not express any particular

diagnostic antibodies except for MUC4, which was once

considered a marker for LGFMS and SEF. However, MUC4 can

also be positively expressed in synovial sarcomas, ossifying

fibromyxoid tumors, and EWSR1::CREB family rearranged

tumors as recently reported (11). Considering the high-grade

morphology of the mediastinal tumor, the diagnosis needed more

backups, although there was a history of pancreatic LGFMS.

Therefore, we borrowed and reviewed the slides of the lung mass.

We witnessed closed or dilated thin-walled vessels, spindle cells in

fibromyxoid background, and giant collagen rosettes, which

indicating the diagnosis of pulmonary LGFMS. Meanwhile, the

NGS test identified FUS::CREB3L2 fusion in the mediastinal tumor.

Hence, we considered the diagnosis of primary pulmonary LGFMS

with pancreatic metastasis and recurrence at the original site with

dedifferentiated changes. To date, there are only 4 cases of LGFMS

originating from the lungs in the available English literature (12–

15). The initial misdiagnosis of SFT likely stemmed from the rarity

of pulmonary LGFMS and the presence of dilated staghorn vessels,

which are often considered a diagnostic hallmark of SFT. However,

as Papp (1) has pointed out, LGFMS can also exhibit staghorn

vessels. Moreover, it’s essential to highlight that the pancreas can be
A B
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FIGURE 3

Molecular characterization of pancreatic and mediastinal tumors. Two fusions and one extra green signal were detected in more than 30% of tumor
cells by FUS break-apart fluorescence in situ hybridization (FISH) test in pancreatic (A) and mediastinal (B) masses. Genetically, next-generation
sequencing (NGS) test of the mediastinal mass revealed that FUS exon 6 was fused to CREB3L2 exon 5 (C) and the TP53 had an H193Y mutation (D).
By direct sequencing of RT-PCR product in pancreatic tumor, chimeric transcripts were detected between FUS exon 6 and CREB3L2 exon 5 (E), but
TP53 mutation was not detected (F).
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a target organ for tumor metastasis (16). Hence, as in our case, when

LGFMS occurs in atypical locations such as the lungs or pancreas, it

warrants a careful distinction from other spindle cell tumors such as

SFT, desmoid fibromatosis, fibrosarcoma, leiomyosarcoma,

synovial sarcoma, etc. Immunohistochemical and molecular

testing do help the differentiation. Moreover, when LGFMS

undergoes dedifferentiation, it needs to be differentiated from

various high-grade sarcomas such as round cell liposarcoma,

small round cell sarcomas, undifferentiated sarcoma, etc. Accurate

diagnosis relies on auxiliary detection and the relationship with the

primary low-grade tumor or with reference to the clinical history.

Interestingly, recurred dedifferentiated LGFMS showed a driver

mutation in TP53 gene and p53 protein overexpression, but the

pancreatic tumor did not. TP53 plays a crucial role in cell cycle

regulation (17). Previous studies have identified the positive

expression of p53 in classical LGFMS (18), but there was no

molecular test to confirm the presence of TP53 mutation in either

LGFMS or EFS. However, the presence of TP53 mutations or TP53

pathway-related gene alterations have been demonstrated in the

progression and dedifferentiation of a variety of soft-tissue

sarcomas, such as dedifferentiated liposarcoma, dedifferentiated

SFT (4), and dedifferentiated GIST (5) for instance. Thus, we

hypothesized that TP53 mutations might similarly play a

significant role in the dedifferentiation process in this case.

Clearly, LGFMS with dedifferentiated morphology has poor

prognosis according to Evans’ study (6). For LGFMS, either classic

or dedifferentiated, surgical resection is the main treatment thus far.

When the tumor is removed incompletely, it is more prone to

relapse. On the other hand, conventional chemoradiotherapy has

limited efficacy for LGFMS. Our patient was still assessed as having

progressive disease after 13 courses of chemotherapy and

immunotherapy, and developed multiple brain metastases,

indicating a poor prognosis.

Overall, we here describe the first case of primary pulmonary

LGFMS undergoing dedifferentiation changes and associated with a

diver mutation in the TP53 gene. This case underscores the critical

role of precise diagnosis in treatment. To ensure accurate diagnosis

and comprehensive understanding of the disease, enough attention

can never be overpaid to the application of molecular testing such as

NGS, as well as careful inquiry or examine the clinical history.
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