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Background: Myxoid liposarcoma (MLS) is a rare malignant soft tissue sarcoma
that predominantly manifests in the deep soft tissues of the extremities, particularly
within the musculature of the thigh. Unlike other types of liposarcoma, MLS
demonstrates a propensity for metastasis to atypical sites, including the lung
parenchyma, soft tissues, retroperitoneum, mediastinum, breast, liver, thymus,
lymph nodes, and bones. The definitive diagnosis primarily relies on histology
with HE staining. Imaging modalities such as ultrasound, CT, MRI, and **F-FDG
PET/CT scans serve as valuable tools for tumor identification.

Casereport: A57-year-old man presented with symptoms of abdominal distention
and vomiting 1 month ago. Contrast-enhancement CT revealed a heterogeneous
hypodense mass in the upper-middle part of the left kidney, displaying irregular
morphology and protrusion towards the exterior of the kidney, with abundant
blood supply and had a maximum dimension of approximately 10.7cm x 9.0 cm.
Additionally, a rounded soft tissue density was identified in the pancreatic body.
Multiplanar reconstruction demonstrated a connection between the pancreatic
lesion and the kidney mass. *F-FDG PET/CT was conducted for staging, revealing
significant growth of the lesion in the upper-middle part of the left kidney,
extending beyond the kidney and infiltrating the pancreatic body. The lesion
demonstrated remarkably high **F-FDG uptake (SUVmax = 10.2, MTV = 136.13 cm?,
TLG=484.62). The postoperative pathological examination confirmed the
diagnosis of MLS. On the 10th day post-surgery, the patient presented with tumor
recurrence and underwent another surgical resection. Unfortunately, during the
operation, the patient experienced a sudden cardiac arrest and died.

Conclusion: Renal MLS with invasion into the pancreas is very rare in clinical
practice. Due to the limited research on the utilization of *®F-FDG PET/CT in this
particular context, given the rarity and low incidence of MLS, its role remains
largely unexplored. As PET/CT imaging becomes increasingly prevalent, thorough
imaging of disease sites becomes indispensable for the development of treatment
protocols and the monitoring of treatment response.
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Introduction

Malignant tumors of adipocytic origin encompass well-
differentiated (MLS),
dedifferentiated liposarcoma, pleomorphic liposarcoma, and myxoid

liposarcoma, myxoid liposarcoma
pleomorphic liposarcoma (1). MLS is a rare malignant soft tissue
sarcoma (STS) that accounts for approximately 30% of all liposarcomas
and 10% of all STS (2, 3). The incidence of MLS reaches its peak
during the fourth and fifth decades of life, affecting both genders
equally (4). MLS predominantly manifests in the deep soft tissues of
the extremities, particularly within the musculature of the thigh, and
exhibits slow growth (5, 6). MLS is a sarcoma associated with a
chromosomal translocation #(12:16) (q13:p11), leading to the
formation of the FUS-CHOP oncoprotein. This oncoprotein interacts
with DNA promoters, causing dysregulation of downstream protein
expression (7, 8). Unlike other types of liposarcoma, MLS exhibits a
propensity for metastasis to atypical sites, encompassing the lung
parenchyma, soft tissues (abdominal or chest wall), retroperitoneum,
mediastinum, epidural space, breast, liver, thymus, pancreas, lymph
nodes, and bones (9-14). Choosing the appropriate imaging modality
is crucial for the accurate diagnosis and effective management of
patients with STS (15). Positron emission tomography (PET) is a
functional imaging technique that enables the assessment of tumor or
physiologic tissue metabolism in vivo using positron-emitting
radionuclides. Specifically, the uptake of fluorine-18 deoxyglucose
("F-FDG) is utilized to identify the heightened metabolic activity of
tumorous cells through glucose metabolism (16). "*F-FDG PET/CT
plays a significant role in the staging, restaging, detection of local
recurrence and metastatic disease, as well as the prediction of
prognosis and assessment of therapeutic response in STS (17, 18).

Here, we present a unique case of MLS of the left kidney invading
the pancreas, exhibited a dismal clinical course and prognosis. In
addition, we summarized the *F-FDG PET/CT findings of MLS from
the literature in Table 1 (19-29).

Case presentation

A 57-year-old man presented with symptoms of abdominal
distention and vomiting 1 month ago and has lost 15kg since the onset
of his illness. Physical examination revealed no abnormalities.
Laboratory tests showed elevated levels of D-dimer (0.42mg/L),
fibrinogen (4.95g/L), and C-reactive protein (141.50mg/L), while
tumor markers were within the normal range. The patient had a
history of hypertension for 10years and paroxysmal supraventricular
tachycardia for 1 year.

The patient underwent an abdominal ultrasound examination,
which revealed a heterogeneous hypoechoic mass in the upper middle
part of the left kidney, measuring approximately 7.8 cm x 7.0 cm with
unclear boundaries. Color Doppler flow imaging demonstrated grade
II blood flow signal within the mass (Figures 1A,B). Additionally, a
cystic solid mass measuring approximately 4.8cmx4.4cm was
detected in the posterior part of the pancreas, located immediately
adjacent to the superior pole of the left kidney (Figures 1C,D). CT
examination revealed a heterogeneous hypodense mass in the upper
middle part of the left kidney, exhibiting irregular morphology and
protrusion towards the exterior of the kidney, along with blurring of
the perirenal fat gap. The lesion measured approximately
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7.0cmx9.0cmx10.7cm, showing  significant enhancement
(Figure 1E). The mass displayed rich blood supply, with visible
branches of the left renal artery entering the mass (Figure 1F).
Additionally, a rounded soft tissue density was identified in the
pancreatic body. Multiplanar reconstruction revealed a connection
between the pancreatic lesion and the mass in the left kidney
(Figures 1G,H). ¥F-FDG PET/CT was conducted for lesion staging,
demonstrating a prominent growth of a lesion in the upper middle
part of the left kidney, extending beyond the kidney and infiltrating
the pancreatic body. The lesion exhibited significantly high FDG
uptake (SUVmax=10.2, MTV =136.13cm’, TLG=484.62) and had a
maximum dimension of approximately 6.8 cm x 8.9 cm (Figure 2).

The patient underwent a percutaneous pathology biopsy of the
lesion, which resulted in a diagnosis of liposarcoma. Subsequently, the
patient underwent surgical resection, revealing a left renal mass with
dimensions of approximately 8.0cmx7.0cmx5.0cm. The mass
exhibited a grayish-yellowish-grayish-red color and a soft texture.
Additionally, an exophytic growth of the tumor was observed,
invading the pancreatic body, with a pancreatic lesion measuring
approximately 6.5cmx5.5cmx3.0cm. Hematoxylin and eosin
staining of the lesion demonstrated a diffuse distribution of tumor
cells, with round cell areas accounting for approximately 10% of the
tumor cells. Notably, frequent nuclear atypia and a mucus-like stroma
were observed, along with a significant presence of proliferating small
vessels and abundant cytoplasm (Figure 3A). Immunohistochemical
results exhibited that the MDM?2, CD34, Vimentin, S-100, and STAT-6
were positive in tumor cells (Figures 3B-F). The postoperative
pathological examination confirmed the diagnosis of myxoid
liposarcoma (MLS).

On the 10th day after surgery, the patient presented with
symptoms of abdominal distension and vomiting. Physical
examination revealed a palpable solid mass in the left upper abdomen,
measuring approximately 20 cm x 15 cm, with limited mobility and
tenderness upon pressure. Subsequent CT examination confirmed
tumor recurrence (Figure 4). Despite the lack of the intended
chemotherapy regimen, the patient underwent another surgical
resection, revealing a retroperitoneal mass measuring approximately
20cmx 15cm. The mass invaded the pancreas, transverse colonic
mesentery, duodenum, and spleen. Unfortunately, at the conclusion
of the operation, the patient experienced a sudden cardiac arrest and
could not be revived despite aggressive resuscitation efforts. The
cardiac arrest was considered to be associated with the patients
previous history of cardiac disease.

Discussion

The kidney is an uncommon site for MLS. In our case, MLS
originated from the fatty component of the left renal sinus, and its
infiltrative growth invaded the pancreas, which is exceptionally rare.
The patient presented with symptoms of abdominal distention and
vomiting, attributed to the rapid tumor growth exerting pressure on
the stomach.

Chromosomal translocations represent the most prevalent
molecular abnormalities identified in sarcomas (30). MLS is
distinguished by the #(12:16) (q13:p11) chromosomal translocation,
which occurs in 95% of patients and gives rise to the FUS-CHOP
oncoprotein (10). In a minority of cases, the EWSRI gene on
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TABLE 1 Previous cases of myxoid liposarcoma with **F-FDG PET/CT.
Authors Patient Age Clinical presentation Primary sites Max Grade SUVmax Invasion and metastasis Management  Prognosis
sex diameter
(cm)
1 Paladino et al. (19) F 31 Acute back pain The left thigh NA NA NA Vertebrae Surgery + chemotherapy + | Aliveat 1y
radiotherapy + cellular
therapy
2 Lunn et al. (20) F 37y | NA Right gluteus medius muscle NA I 3.9 NA NA NA
3 Lunn et al. (20) M 48y | NA Proximal left thigh, NA 1I 22 NA NA NA
subcutaneous
4 Lunn et al. (20) 37y | NA Right sartorius muscle NA 1 2.8 NA NA NA
5 Lunn et al. (20) 15y | NA Proximal left thigh, NA I 1.6 NA NA NA
subcutaneous
6 Lunn et al. (20) F 42y | NA NA NA 1T 4.2 NA NA NA
7 Suzuki et al. (21) F 48y | NA Intramuscular 3 NA 0.79 NA NA NA
8 Suzuki et al. (21) M 36y | NA Subcutaneous 6 NA 1.29 NA NA NA
9 Suzuki et al. (21) F 39y | NA Intermuscular 15 NA 1.9 NA NA NA
10 Suzuki et al. (21) M 36y | NA Subcutaneous 9 NA 2.4 NA NA NA
11 Suzuki et al. (21) M 42y | NA Intermuscular 22 NA 2.4 NA NA NA
12 Suzuki et al. (21) M 42y | NA Intermuscular 16 NA 2.4 NA NA NA
13 Suzuki et al. (21) F 79y | NA Intermuscular 25 NA 2.5 NA NA NA
14 Suzuki et al. (21) F 59y | NA Intramuscular 17 NA 2.57 NA NA NA
15 Suzuki et al. (21) F 78y | NA Subcutaneous 8 NA 3.1 NA NA NA
16 Sakamoto et al. (22) M 43y | NA Left leg NA NA NA Right neck region, the retroperitoneum, | Surgery + chemotherapy | Aliveat 10y
lung and vertebrae
17 Baffour et al. (23) M 37y | NA Right sartorius muscle NA I 2.8 NA NA NA
18 Liu et al. (24) 29y | A small nodule above the umbilicus The left lobe of the liver 11.0 NA 3.1 Abdomen and pelvic cavities Chemotherapy Died after few weeks
19 Kudo et al. (25) 52y | Aslowly enlarging, painless mass at the The deep portion of the 8 NA 5.5 Para-aortic lymph node Surgery + chemotherapy + | NA
dorsal aspect of the left foot plantar aspect of the left foot radiotherapy
20 Ramamurthy et al. F 53 Shortness of breath, orthopnea, a dry Right atrium 5.8 NA 3.4 Multiple lymph nodes and abdomen NA NA
(26) cough, and a low-grade intermittent fever areas
21 Schwab et al. (27) F 65 Low back pain Popliteal NA 11 Non-elevated ‘The second lumbar vertebrae Surgery + radiotherapy Died
FDG uptake in
metastasis
22 Shivdasani et al. (28) F 56 A large painless swelling in posterior Left thigh 11 NA 5 None Surgery + radiotherapy Alive
aspect of the left thigh
23 Ozguven et al. (29) M 48 NA Left thigh NA NA 4.1 Pelvis, paravertebra, right gluteal region, | Surgery + chemotherapy | Aliveat 3y
and mesenteric region of abdomen

NA, not available.
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FIGURE 1

Ultrasound and contrast-enhanced computed tomography (CT) images of myxoid liposarcoma (MLS) of the left kidney invading the pancreas. (A,B) A
heterogeneous hypoechoic mass measuring approximately 7.8 cm X 7.0 cm was observed in the upper middle part of the left kidney with indistinct
borders. Color Doppler flow imaging (CDFI) revealed the presence of grade Il flow signal within the mass. (C,D) Additionally, a cystic solid mass
measuring approximately 4.8 cm x 4.4 cm was identified in the posterior part of the pancreas, immediately adjacent to the superior pole of the left
kidney. CDFI indicated the presence of grade | blood flow signal within the mass. (E) The arterial phase transverse CT image depicted a protruding
mass in the upper middle part of the left kidney, exhibiting extrarenal growth (long arrows), blurring of the perirenal fat gap, and significant
enhancement (76 HU). (F) A volume rending (VR) image demonstrated abundant blood supply to the mass, with multiple branches of the left renal
artery entering the lesion. (G,H) Coronal and sagittal images obtained from the venous phase displayed invasion of the pancreas by the left kidney
mass (98 HU).

FIGURE 2

BF-FDG PET/CT images of myxoid liposarcoma of the left kidney invading the pancreas. (A) The anteroposterior 3-dimensional maximum intensity
projection image (MIP) revealed increased metabolic activity in the left kidney (long arrows) and the pancreatic body region (dashed arrows).

(B) Transverse images exhibited irregular morphology of the left kidney, accompanied by significantly high FDG uptake (SUVmax = 9.3). (C) Transverse
images showed a pancreatic body lesion with significantly high FDG uptake (SUVmax = 10.2). (D,E) Coronal and sagittal images demonstrated an extra-
renal protrusion of the left renal lesion and invasion of the pancreas

chromosome 22 may be implicated, resulting in the EWSRI-DDIT3
fusion. The diagnosis of MLS relies on histopathological features,
which include a nodular growth pattern characterized by a
combination of uniform non-lipogenic cells and small lipoblasts
exhibiting a signet-ring appearance. These cells are found within a
prominent myxoid stroma that is characterized by an abundance of
hyaluronic acid and distinctive plexiform vasculature (31).
Occasionally, metaplastic cartilaginous and osseous elements may

Frontiers in Medicine

be observed. High-grade MLS is defined as tumors in which the round
cell component constitutes over 5% of the total tumor (3). While
immunohistochemistry is not essential for the differential diagnosis,
molecular investigations should be performed to explore specific
mutations. In this case, both MDM2 and CD34 were positive, and the
definitive diagnosis was primarily based on HE-stained histology.
The diagnosis of MLS poses an enduring challenge (26). Imaging
modalities, including ultrasound, CT, MRI, and PET scans, serve as
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FIGURE 3

(magnification x40 and x200)

Histopathological and immunohistochemical images. (A) Hematoxylin—eosin (HE) staining (magnification x100) showed a diffuse distribution of tumor
cells and a mucus-like stroma, along with a significant presence of proliferating small vessels and abundant cytoplasm. Immunohistochemistry showed
that the short spindle cells were positive for MDM2 (B), CD34 (C), Vimentin (D), S-100 (E) and STAT-6 (F) was observed to be positive of the tumor cells

FIGURE 4

Postoperative contrast-enhanced CT images showed recurrence of MLS. Coronal (A) and sagittal (B) images obtained from the venous phase showed
moderate inhomogeneous enhancement of the recurrent tumor in the abdominal cavity with compression and displacement of adjacent organs

invaluable tools for tumor identification (32). However, there is
currently no established standard regarding the timing and type of
imaging surveillance in MLS (9). MLS is distinguished by its distinct
pattern of metastatic spread, underscoring the importance of detecting
metastatic disease to determine prognosis and guide management
decisions (5). In our case, the CT features of MLS included an extra-
renal distending, infiltrative growth invading the pancreas with cystic
necrosis. Multiple renal artery branches were observed entering the
mass, consistent with the pathology of a mucus-like interstitial stroma
rich in vascular structures, thereby demonstrating noticeable
enhancement. While the presence of fat content is a characteristic
feature of MLS, histologically, the mucus component predominates
and the fat content is minimal. Consequently, the fat component was
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not distinctly evident on CT in this particular case. Several studies
have documented the substantial clinical efficacy of *F-FDG PET/CT
in the initial diagnosis, staging, biopsy site selection, restaging, and
prediction of prognosis and response to therapy in the management
of soft tissue sarcomas (33-37). We have summarized the previously
reported manifestations of MLS using "*F-FDG PET/CT in Table 1
(19-29), which revealed low "F-FDG activity ranging from (0.79 to
5.5, median, 2.535). The utility of FDG PET/CT in tumor follow-up
has been questioned in some reports (16, 18). However, our case
demonstrates a notable "*F-FDG uptake associated with a high-grade
pathology (with at least a 10% round cell component), showing
increased "*F-FDG uptake by round cells. A unique advantage of '*F-
FDG PET/CT was its ability to confirm that the tumor in our case
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originated from the renal sinus, with direct invasion of the pancreas,
thereby excluding the diagnosis of metastatic MLS.

Renal MLS should be differentiated from clear cell renal cell
carcinoma (RCC) and renal leiomyosarcoma (RLMS). Clear cell RCC
represents approximately 75%-80% of all cases of renal cell carcinoma
and originates from the epithelium of the proximal tubule. Typically,
clear cell RCC manifests as a heterogeneous mass in the renal cortex,
characterized by rapid enhancement followed by contrast wash-out
(38, 39). On MRI, TIWI demonstrates iso-or hypo-signal intensity,
while T2WT shows inhomogeneous high signal (40, 41). Additionally,
there is high "*F-FDG uptake on PET/CT (42). RLMS is an aggressive
mesenchymal tumor that typically originates from the smooth muscle
cells of the intrarenal blood vessels or the renal pelvis (43). CT scans
reveal isointensity or slight hyperintensity, along with delayed or
persistent enhancement. Tumors frequently exhibit external extension,
easily encircling and infiltrating the inferior vena cava, while also
showing a tendency to form tumor emboli and develop distant lymph
node metastasis. MRI can provide additional insight into the tumor
composition, elucidating hemorrhage and necrosis at different stages.
On T1WI, the tumor shows iso-signal intensity, while on T2WI, there
is distinct hypointensity (44). Furthermore, "F-FDG PET/CT
demonstrates increased uptake (45). Therefore, from an imaging
perspective, our case is not easily distinguishable from clear cell RCC
and RLMS, necessitating a reliance on pathological diagnosis.

The utility of ®F-FDG PET in evaluating liposarcomas has been
well-established. According to a meta-analysis conducted by Ioannidis
and Lau (46), which included 15 studies comprising 441 soft-tissue
tumors, PET/CT demonstrated positive results in all intermediate-and
high-grade liposarcomas (95% confidence interval 97.3-100). Brenner
et al. (47) discovered that SUVmax has the potential to be clinically
useful for risk stratification and patient management in liposarcoma.
In their study, the SUVmax for MLS was determined to be 3.5+ 1.5,
and a tumor SUVmax exceeding the group mean value of 3.6 was
significantly associated with reduced disease-free survival and served
as an indicator for identifying patients at a high risk of developing
early local recurrences or metastases. "*F-FDG PET/CT plays a
significant role in determining treatment and follow-up strategies in
MLS by detecting early metastatic disease and highlighting primary
and metastatic soft tissue sites (19, 48). Ozguven et al. (29) performed
F-FDG PET/CT for restaging a patient with MLS, revealing multiple
metastases in the mesenteric region. This finding led to a change in
the therapeutic management, with the addition of systemic
chemotherapy to the wide surgical excision of the gluteal mass.
Yokouchi et al. (49) reported the detection of a solitary metastatic
breast tumor arising from MLS of the lower limbs using "*F-FDG PET/
CT. Liu et al. (24) utilized *F-FDG PET/CT for a comprehensive
evaluation of primary hepatic MLS, confirming its origin and ruling
out a metastatic diagnosis. Additionally, *F-FDG PET/CT may serve
as a valuable non-invasive modality for malignant grading and
differentiating between subtypes of liposarcoma. Suzuki et al. (21)
demonstrated that the mean "*F-FDG SUVs of MLS and other types
of liposarcoma were significantly higher than those of well-
differentiated liposarcoma by two-and three-fold, respectively. These
accumulation rates were remarkably well related to their biological
malignant grades.

Several prognostic factors have been identified in MLS, including
age over 45years, tumor size exceeding 10cm, round cell
differentiation exceeding 5%, and the presence of tumor necrosis, all
of which are associated with a poor prognosis (50). Surgical resection
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remains the primary treatment option for MLS (51-53), with the
resection margin playing a crucial role in patient survival (54).
Inadequate excision is considered the primary cause of local
recurrence. Both radiotherapy and chemotherapy are employed in the
management of MLS (55, 56). Radiotherapy is administered both
pre-and post-operatively for early-stage disease and for palliative
purposes in cases of metastatic disease. Chemotherapy is primarily
utilized for palliation in cases of metastatic disease. A phase II clinical
trial investigating neoadjuvant trabectedin in patients with advanced
localized MLS demonstrated significant efficacy and minimal toxicity,
using a dosage of 1.5mg/m’ trabectedin every 3weeks (57).
Unfortunately, our patient experienced early recurrence, had not yet
undergone chemotherapy, and succumbed to the disease following
re-surgical resection.

Conclusion

In conclusion, we present an exceptionally rare case of MLS
involving the left kidney with invasion into the pancreas. Due to the
limited research on the utilization of “F-FDG PET/CT in this
particular context, given the rarity and low incidence of MLS, its role
remains largely unexplored. However, as PET/CT imaging becomes
increasingly prevalent, a comprehensive assessment of disease sites
becomes indispensable for the development of treatment protocols
and the monitoring of treatment response. This capability also enables
the exploration of various interventions in terms of their type and
timing, with the potential to enhance patient outcomes and mitigate
morbidity and mortality.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

Written informed consent was obtained from the individual(s) for
the publication of any potentially identifiable images or data included
in this article.

Author contributions

WH and FC: manuscript draft and editing. LL and YG: imaging
data collection. YZ and YQ: imaging data analysis. JG: supervision.
LK: writing-review and editing. All authors contributed to the article
and approved the submitted version.

Funding

This work was supported by the National Natural Science
Foundation of China (82171970), the Beijing Science Foundation for
Distinguished Young Scholars (JQ21025), the Beijing Municipal

Science & Technology Commission (Z221100007422027), National

frontiersin.org


https://doi.org/10.3389/fmed.2023.1235843
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Huang et al.

High Level Hospital Clinical Research Funding (Interdisciplinary
Research Project of Peking University First Hospital, 2023IR17).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

1. Creytens D. What's new in adipocytic neoplasia? Virchows Arch. (2020) 476:29-39.
doi: 10.1007/s00428-019-02652-3

2. Conyers R, Young S, Thomas DM. Liposarcoma: molecular genetics and
therapeutics. Sarcoma. (2011) 2011:483154. doi: 10.1155/2011/483154

3. Saifuddin A, Andrei V, Rajakulasingam R, Oliveira I, Seddon B. Magnetic resonance
imaging of trunk and extremity myxoid liposarcoma: diagnosis, staging, and response
to treatment. Skelet Radiol. (2021) 50:1963-80. doi: 10.1007/s00256-021-03769-w

4. Huh WW, Yuen C, Munsell M, Hayes-Jordan A, Lazar AJ, Patel S, et al. Liposarcoma
in children and young adults: a multi-institutional experience. Pediatr Blood Cancer.
(2011) 57:1142-6. doi: 10.1002/pbc.23095

5. Conill C, Setoain X, Colomo L, Palacin A, Combalia-Aleu A, Pomés J, et al.
Diagnostic efficacy of bone scintigraphy, magnetic resonance imaging, and positron
emission tomography in bone metastases of myxoid liposarcoma. ] Magn Reson Imaging.
(2008) 27:625-8. doi: 10.1002/jmri.21298

6. Ho TP. Myxoid liposarcoma: how to stage and follow. Curr Treat Options in Oncol.
(2023) 24:292-9. doi: 10.1007/s11864-023-01064-5

7. Pérez-Losada ], Pintado B, Gutiérrez-Adén A, Flores T, Bafiares-Gonzalez B, del
Campo JC, et al. The chimeric FUS/TLS-CHOP fusion protein specifically induces
liposarcomas in transgenic mice. Oncogene. (2000) 19:2413-22. doi: 10.1038/sj.
onc.1203572

8. Antonescu CR, Tschernyavsky SJ, Decuseara R, Leung DH, Woodruff JM, Brennan
ME, et al. Prognostic impact of P53 status, TLS-CHOP fusion transcript structure, and
histological grade in myxoid liposarcoma: a molecular and clinicopathologic study of
82 cases. Clin Cancer Res. (2001) 7:3977-87.

9. Visgauss JD, Wilson DA, Perrin DL, Colglazier R, French R, Mattei J-C, et al.
Staging and surveillance of myxoid liposarcoma: follow-up assessment and the
metastatic pattern of 169 patients suggests inadequacy of current practice standards.
Ann Surg Oncol. (2021) 28:7903-11. doi: 10.1245/510434-021-10091-1

10. Antonescu CR, Elahi A, Healey JH, Brennan MF, Lui MY, Lewis J, et al.
Monoclonality of multifocal myxoid liposarcoma: confirmation by analysis of TLS-
CHOP or EWS-CHOP rearrangements. Clin Cancer Res. (2000) 6:2788-93.

11. Diirr HR, Rauh J, Baur-Melnyk A, Knosel T, Lindner L, Roeder F, et al. Myxoid
liposarcoma: local relapse and metastatic pattern in 43 patients. BMC Cancer. (2018)
18:304. doi: 10.1186/512885-018-4226-8

12. Estourgie SH, Nielsen GP, Ott MJ. Metastatic patterns of extremity myxoid
liposarcoma and their outcome. J Surg Oncol. (2002) 80:89-93. doi: 10.1002/js0.10093

13. Farmer RP, Schowinsky JT, Lindeque BGP. Myxoid liposarcoma of the thigh with
metastasis to the left ventricle of the heart: a case report. JBJS Case Connect. (2015) 5:e91.
doi: 10.2106/JBJS.CC.N.00038

14. Wang D, Wu ], Yu J, Zhang H, Liu H. Solitary pancreatic metastasis of extremity
myxoid liposarcoma: a case report and literature review. BMC Cancer. (2018) 18:1121.
doi: 10.1186/s12885-018-5059-1

15. Ilaslan H, Schils J, Nageotte W, Lietman SA, Sundaram M. Clinical presentation
and imaging of bone and soft-tissue sarcomas. Cleve Clin ] Med. (2010) 77:S2-7. doi:
10.3949/ccjm.77.51.01

16. Younis MH, Abu-Hijleh HA, Aldahamsheh OO, Abualruz A, Thalib L. Meta-
analysis of the diagnostic accuracy of primary bone and soft tissue sarcomas by
18F-FDG-PET. Med Princ Pract. (2020) 29:465-72. doi: 10.1159/000505651

17. Gabriel M, Rubello D. 18F-FDG PET-CT in soft tissue sarcomas: staging, restaging,
and prognostic value? Nucl Med Commun. (2016) 37:3-8. doi: 10.1097/
MNM.0000000000000407

18. Lee L, Kazmer A, Colman MW, Gitelis S, Batus M, Blank AT. What is the clinical
impact of staging and surveillance PET-CT scan findings in patients with bone and soft
tissue sarcoma? J Surg Oncol. (2022) 125:901-6. doi: 10.1002/js0.26789

19. Paladino LP, Belzarena AC, Henderson-Jackson E, Joyce DM. Metastatic vertebral
lesion mimicking an atypical hemangioma with negative 18F-FDG positron emission
tomography-computed tomography. Radiol Case Rep. (2019) 14:1401-6. doi: 10.1016/j.
radcr.2019.09.008

Frontiers in Medicine

10.3389/fmed.2023.1235843

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

20. Lunn BW, Littrell LA, Wenger DE, Broski SM. 18F-FDG PET/CT and MRI features
of myxoid liposarcomas and intramuscular myxomas. Skelet Radiol. (2018) 47:1641-50.
doi: 10.1007/500256-018-3000-y

21. Suzuki R, Watanabe H, Yanagawa T, Sato J, Shinozaki T, Suzuki H, et al. PET
evaluation of fatty tumors in the extremity: possibility of using the standardized uptake
value (SUV) to differentiate benign tumors from liposarcoma. Ann Nucl Med. (2005)
19:661-70. doi: 10.1007/BF02985114

22. Sakamoto A, Fukutoku Y, Matsumoto Y, Harimaya K, Oda Y, Iwamoto Y. Myxoid
liposarcoma with negative features on bone scan and [18F]-2-fluoro-2-deoxy-D-
glucose-positron emission tomography. World ] Surg Oncol. (2012) 10:214. doi:
10.1186/1477-7819-10-214

23. Baffour FI, Wenger DE, Broski SM. 18F-FDG PET/CT imaging features of
lipomatous tumors. Am J Nucl Med Mol Imaging. (2020) 10:74-82.

24. Liu W, Liang W, Peng Z. Positron emission tomography/computed tomography
manifestations of primary hepatic myxoid liposarcoma: a case report. Medicine
(Baltimore). (2018) 97:12307. doi: 10.1097/MD.0000000000012307

25. Kudo H, Inaoka T, Tokuyama W, Hiruta N, Nakagawa K, Hayashi A, et al. Round
cell liposarcoma arising in the left foot: MRI and PET findings. Jpn J Radiol. (2012)
30:852-7. doi: 10.1007/s11604-012-0119-y

26. Thoddi Ramamurthy M, Kumar Balakrishnan V, Sunny S, Rajkumar A, Sundaram
S, Krishnamurthy P, et al. Case report: metastatic myxoid liposarcoma arising from the
right atrium extends as cardiac tamponade-a rare case of atrial oncology. Front
Cardiovasc Med. (2022) 9:1046436. doi: 10.3389/fcvm.2022.1046436

27. Schwab JH, Healey JH. FDG-PET lacks sufficient sensitivity to detect myxoid
liposarcoma spinal metastases detected by MRI. Sarcoma. (2007) 2007:36785-3. doi:
10.1155/2007/36785

28.Shivdasani D, Singh N, Pereira M, Zade A. Unusual asymptomatic
fluorodeoxyglucose avid pheochromocytoma in a case of myxoid liposarcoma of the
extremity on 18-F fluorodeoxyglucose positron emission tomography-computed
tomography. World J Nucl Med. (2017) 16:237-9. doi: 10.4103/1450-1147.207275

29. Ozguven S, Aras M, Inanir S. Mesenteric metastases of purely myxoid liposarcoma:
an unusual behavior of primary tumor depicted on fludeoxyglucose positron emission
tomography/computerized tomography. Indian ] Nucl Med. (2015) 30:82-3. doi:
10.4103/0972-3919.147556

30. Mertens F, Antonescu CR, Hohenberger P, Ladanyi M, Modena P, D’Incalci M,
et al. Translocation-related sarcomas. Semin Oncol. (2009) 36:312-23. doi: 10.1053/j.
seminoncol.2009.06.004

31. Oz Atalay F, Akyol S, Bozdogan O. Primary low grade myxoid liposarcoma of the
ovary: a case report and review of literature. ] Obstet Gynaecol Res. (2020) 46:1921-6.
doi: 10.1111/jog.14395

32. von Mehren M, Randall RL, Benjamin RS, Boles S, Bui MM, Ganjoo KN, et al. Soft
tissue sarcoma, version 2.2018, NCCN clinical practice guidelines in oncology. J Natl
Compr Cancer Netw. (2018) 16:536-63. doi: 10.6004/jnccn.2018.0025

33.Li C-P, Liu D-N, Zhou N-N, Tian X-Y, Wang Z, Liu B-N, et al. Prediction of
histologic subtype and FNCLCC grade by SUVmax measured on 18F-FDG PET/CT in
patients with retroperitoneal Liposarcoma. Contrast Media Mol Imaging. (2021)
2021:1-8. doi: 10.1155/2021/7191363

34. Fugle HM, Jorgensen SM, Loft A, Hovgaard D, Petersen MM. The diagnostic and
prognostic value of *F-FDG PET/CT in the initial assessment of high-grade bone and
soft tissue sarcoma. A retrospective study of 89 patients. Eur ] Nucl Med Mol Imaging.
(2012) 39:1416-24. doi: 10.1007/s00259-012-2159-z

35.Kubo T, Furuta T, Johan MP, Ochi M. Prognostic significance of (18)F-FDG
PET at diagnosis in patients with soft tissue sarcoma and bone sarcoma; systematic
review and meta-analysis. Eur ] Cancer. (2016) 58:104-11. doi: 10.1016/j.ejca.
2016.02.007

36. Lim HJ, Johnny Ong C-A, Tan JW-S, Ching Teo MC. Utility of positron emission
tomography/computed tomography (PET/CT) imaging in the evaluation of sarcomas:
a systematic review. Crit Rev Oncol Hematol. (2019) 143:1-13. doi: 10.1016/j.
critrevonc.2019.07.002

frontiersin.org


https://doi.org/10.3389/fmed.2023.1235843
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1007/s00428-019-02652-3
https://doi.org/10.1155/2011/483154
https://doi.org/10.1007/s00256-021-03769-w
https://doi.org/10.1002/pbc.23095
https://doi.org/10.1002/jmri.21298
https://doi.org/10.1007/s11864-023-01064-5
https://doi.org/10.1038/sj.onc.1203572
https://doi.org/10.1038/sj.onc.1203572
https://doi.org/10.1245/s10434-021-10091-1
https://doi.org/10.1186/s12885-018-4226-8
https://doi.org/10.1002/jso.10093
https://doi.org/10.2106/JBJS.CC.N.00038
https://doi.org/10.1186/s12885-018-5059-1
https://doi.org/10.3949/ccjm.77.s1.01
https://doi.org/10.1159/000505651
https://doi.org/10.1097/MNM.0000000000000407
https://doi.org/10.1097/MNM.0000000000000407
https://doi.org/10.1002/jso.26789
https://doi.org/10.1016/j.radcr.2019.09.008
https://doi.org/10.1016/j.radcr.2019.09.008
https://doi.org/10.1007/s00256-018-3000-y
https://doi.org/10.1007/BF02985114
https://doi.org/10.1186/1477-7819-10-214
https://doi.org/10.1097/MD.0000000000012307
https://doi.org/10.1007/s11604-012-0119-y
https://doi.org/10.3389/fcvm.2022.1046436
https://doi.org/10.1155/2007/36785
https://doi.org/10.4103/1450-1147.207275
https://doi.org/10.4103/0972-3919.147556
https://doi.org/10.1053/j.seminoncol.2009.06.004
https://doi.org/10.1053/j.seminoncol.2009.06.004
https://doi.org/10.1111/jog.14395
https://doi.org/10.6004/jnccn.2018.0025
https://doi.org/10.1155/2021/7191363
https://doi.org/10.1007/s00259-012-2159-z
https://doi.org/10.1016/j.ejca.2016.02.007
https://doi.org/10.1016/j.ejca.2016.02.007
https://doi.org/10.1016/j.critrevonc.2019.07.002
https://doi.org/10.1016/j.critrevonc.2019.07.002

Huang et al.

37. Shin D-S, Shon O-J, Han D-S, Choi J-H, Chun K-A, Cho I-H. The clinical efficacy
of (18)F-FDG-PET/CT in benign and malignant musculoskeletal tumors. Ann Nucl
Med. (2008) 22:603-9. doi: 10.1007/s12149-008-0151-2

38.Woo S, Kim SH. Differentiation of small, solid renal masses: a pattern
recognition approach. Semin Ultrasound CT MR. (2017) 38:28-36. doi: 10.1053/j.
sult.2016.08.008

39. Razik A, Das CJ, Sharma S. Angiomyolipoma of the kidneys: current perspectives
and challenges in diagnostic imaging and image-guided therapy. Curr Probl Diagn
Radiol. (2019) 48:251-61. doi: 10.1067/j.cpradiol.2018.03.006

40. Jhaveri KS, Elmi A, Hosseini-Nik H, Hedgire S, Evans A, Jewett M, et al. Predictive
value of chemical-shift MRI in distinguishing clear cell renal cell carcinoma from non-
clear cell renal cell carcinoma and minimal-fat Angiomyolipoma. AJR Am J Roentgenol.
(2015) 205:W79-86. doi: 10.2214/AJR.14.13245

41. Schieda N, Davenport MS, Pedrosa I, Shinagare A, Chandarana H, Curci N, et al.
Renal and adrenal masses containing fat at MRI: proposed nomenclature by the society
of abdominal radiology disease-focused panel on renal cell carcinoma. ] Magn Reson
Imaging. (2019) 49:917-26. doi: 10.1002/jmri.26542

42. Takahashi M, Kume H, Koyama K, Nakagawa T, Fujimura T, Morikawa T, et al.
Preoperative evaluation of renal cell carcinoma by using 18F-FDG PET/CT. Clin Nucl
Med. (2015) 40:936-40. doi: 10.1097/RLU.0000000000000875

43. Miller JS, Zhou M, Brimo F, Guo CC, Epstein JI. Primary leiomyosarcoma of the
kidney: a clinicopathologic study of 27 cases. Am J Surg Pathol. (2010) 34:238-42. doi:
10.1097/PAS.0b013e3181cad8c9

44. Choudhury M, Singh SK, Pujani M, Pathania OP. A case of leiomyosarcoma of
kidney clinically and radiologically misdiagnosed as renal cell carcinoma. Indian |
Cancer. (2009) 46:241-3. doi: 10.4103/0019-509X.52962

45. Makis W, Brimo F, Probst S. Primary renal Leiomyosarcoma presenting with
subcutaneous and osseous metastases: staging and follow-up with 18F-FDG PET/CT.
Nucl Med Mol Imaging. (2018) 52:69-73. doi: 10.1007/s13139-016-0467-0

46. Toannidis JPA, Lau J. 18F-FDG PET for the diagnosis and grading of soft-tissue
sarcoma: a meta-analysis. ] Nucl Med. (2003) 44:717-24.

Frontiers in Medicine

08

10.3389/fmed.2023.1235843

47.Brenner W, Eary JE, Hwang W, Vernon C, Conrad EU. Risk assessment in
liposarcoma patients based on FDG PET imaging. Eur ] Nucl Med Mol Imaging. (2006)
33:1290-5. doi: 10.1007/s00259-006-0170-y

48. Ak, Can C. F-18 FDG PET in detecting renal cell carcinoma. Acta Radiol. (2005)
46:895-9. doi: 10.1080/02841850500335002

49. Yokouchi M, Nagano S, Kijima Y, Yoshioka T, Tanimoto A, Natsugoe S, et al.
Solitary breast metastasis from myxoid liposarcoma. BMC Cancer. (2014) 14:482. doi:
10.1186/1471-2407-14-482

50. Hashimoto K, Nishimura S, Mitani S, Ito T, Akagi M. Myxoid liposarcoma originating
in the retroperitoneum with metastasis to the calcaneus: a rare case report and review of
literature. Skelet Radiol. (2022) 51:2053-8. doi: 10.1007/s00256-022-04028-2

51. Tfayli Y, Baydoun A, Naja AS, Saghieh S. Management of myxoid liposarcoma of
the extremity. Oncol Lett. (2021) 22:596. doi: 10.3892/01.2021.12857

52. Hoffman A, Ghadimi MPH, Demicco EG, Creighton CJ, Torres K, Colombo C,
et al. Localized and metastatic myxoid/round cell liposarcoma: clinical and molecular
observations. Cancer. (2013) 119:1868-77. doi: 10.1002/cncr.27847

53. Zheng K, Yu X-C, Xu M, Yang Y. Surgical outcomes and prognostic factors of
myxoid liposarcoma in extremities: a retrospective study. Orthop Surg. (2019) 11:1020-8.
doi: 10.1111/0s.12566

54. Kim HS, Lee J, Yi SY, Jun HJ, Choi Y-L, Ahn GH, et al. Liposarcoma: exploration

of clinical prognostic factors for risk based stratification of therapy. BMC Cancer. (2009)
9:205. doi: 10.1186/1471-2407-9-205

55. Crago AM, Dickson MA. Liposarcoma: multimodality management and future
targeted therapies. Surg Oncol Clin N Am. (2016) 25:761-73. doi: 10.1016/j.50¢.2016.05.007

56. Chowdhry V, Goldberg S, DeLaney TE, Cote GM, Chebib I, Kim J, et al. Myxoid
liposarcoma: treatment outcomes from chemotherapy and radiation therapy. Sarcoma.
(2018) 2018:1-6. doi: 10.1155/2018/8029157

57. Gronchi A, Hindi N, Cruz J, Blay J-Y, Lopez-Pousa A, Italiano A, et al. Trabectedin
and radiotherapy in soft tissue sarcoma (TRASTS): results of a phase I study in myxoid
liposarcoma from Spanish (GEIS), Italian (ISG), French (FSG) sarcoma groups.
EClinicalMedicine. (2019) 9:35-43. doi: 10.1016/j.eclinm.2019.03.007

frontiersin.org


https://doi.org/10.3389/fmed.2023.1235843
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1007/s12149-008-0151-2
https://doi.org/10.1053/j.sult.2016.08.008
https://doi.org/10.1053/j.sult.2016.08.008
https://doi.org/10.1067/j.cpradiol.2018.03.006
https://doi.org/10.2214/AJR.14.13245
https://doi.org/10.1002/jmri.26542
https://doi.org/10.1097/RLU.0000000000000875
https://doi.org/10.1097/PAS.0b013e3181cad8c9
https://doi.org/10.4103/0019-509X.52962
https://doi.org/10.1007/s13139-016-0467-0
https://doi.org/10.1007/s00259-006-0170-y
https://doi.org/10.1080/02841850500335002
https://doi.org/10.1186/1471-2407-14-482
https://doi.org/10.1007/s00256-022-04028-2
https://doi.org/10.3892/ol.2021.12857
https://doi.org/10.1002/cncr.27847
https://doi.org/10.1111/os.12566
https://doi.org/10.1186/1471-2407-9-205
https://doi.org/10.1016/j.soc.2016.05.007
https://doi.org/10.1155/2018/8029157
https://doi.org/10.1016/j.eclinm.2019.03.007

	Primary renal myxoid liposarcoma with pancreatic invasion on 18F-FDG PET/CT: first case report and literature review
	Introduction
	Case presentation
	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	References

