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Myxoid pleomorphic liposarcoma is distinguished from other
liposarcomas by widespread loss of heterozygosity and
significantly worse overall survival: a genomic and
clinicopathologic study
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Myxoid pleomorphic liposarcoma (MPLPS) is a recently described and extremely rare subtype of liposarcoma with a predilection for
the mediastinum. However, the genomic features of MPLPS remain poorly understood. We performed comprehensive genomic
profiling of MPLPS in comparison with pleomorphic liposarcoma (PLPS) and myxoid/round cell liposarcoma (MRLPS). Of the 8
patients with MPLPS, 5 were female and 3 were male, with a median age of 32 years old (range 10–68). All except one were located
in the mediastinum, with invasion of surrounding anatomic structures, including chest wall, pleura, spine, and large vessels. All
cases showed an admixture of morphologies reminiscent of PLPS and MRLPS, including myxoid areas with plexiform vasculature
admixed with uni- and/or multivacuolated pleomorphic lipoblasts. Less common features included well-differentiated liposarcoma-
like areas, and in one case fascicular spindle cell sarcoma reminiscent of dedifferentiated LPS. Clinically, 4 experienced local
recurrence, 4 had distant metastases and 5 died of disease. Compared to PLPS and MRLPS, patients with MPLPS had worse overall
and progression-free survival. Recurrent TP53 mutations were present in all 8 MPLPS cases. In contrast, in PLPS, which also showed
recurrent TP53 mutations (83%), RB1 and ATRX losses were more common. MRLPS was highly enriched in TERT promoter mutations
(88%) and PI3K/AKT pathway mutations. Copy number profiling in MPLPS revealed multiple chromosomal gains with recurrent
amplifications of chromosomes 1, 19 and 21. Importantly, allele-specific copy number analysis revealed widespread loss of
heterozygosity (80% of the genome on average) in MPLPS, but not in PLPS or MRLPS. Our findings revealed genome-wide loss of
heterozygosity co-existing with TP53 mutations as a characteristic genomic signature distinct from other liposarcoma subtypes,
which supports the current classification of MPLPS as a stand-alone pathologic entity. These results further expand the
clinicopathologic features of MPLPS, including older age, extra-mediastinal sites, and a highly aggressive outcome.
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INTRODUCTION
Myxoid pleomorphic liposarcoma (MPLPS) is an extremely rare
liposarcoma subtype with a predilection for the mediastinum.
Among the few case series published thus far, MPLPS mostly
occurs in young adults (<30 years old) with a female predomi-
nance. MPLPS has a high recurrence rate and poor overall
survival1,2. Morphologically, as the name implies, MPLPS shows a
variable proportion of myxoid/round cell liposarcoma (MRLPS)-like
areas, including plexiform vasculature and pulmonary edema-like
myxoid pools and more cellular, and high-grade pleomorphic
liposarcoma (PLPS)-like areas with pleomorphic lipoblasts and
increased cytological atypia1–3.
In terms of molecular findings, MPLPS lack FUS/EWSR1-DDIT3

gene fusions and MDM2/CDK4 amplifications1,2. Although

recurrent genomic alterations have not been well defined in
MPLPS, studies have demonstrated complex chromosomal altera-
tions including gains involving chromosomes 1, 6–8, 18–21 and
losses involving chromosomes 2–5, 10–17, and 223,4. Some studies
have identified losses in 13q14, which encompassed RB1, in a
subset of cases3,5. One case report revealed a hyperdiploid/
hypotriploid karyotype derived from a near haploid genome via
SNP array5. Unsupervised clustering on methylation profiling
revealed a possible relationship of MPLPS to PLPS but not MRLPS3.
In this study, using comprehensive genomic profiling of

mutations, copy number alterations, and allele-specific copy
number, we aim to define the characteristic genomic features of
MPLPS in comparison to its close morphologic mimics, PLPS
and MRLPS.
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MATERIALS AND METHODS
Case selection and study cohort
After approval from the Institutional Review Board, cases were identified
from the Memorial Sloan Kettering Cancer Center (MSKCC) surgical
pathology archives from 2013 to 2021. Criteria included cases with an
explicit diagnosis of “myxoid pleomorphic liposarcoma”, or (pleo-
morphic) liposarcoma cases that occur in the mediastinum or head
and neck area and fulfill the morphologic criteria of MPLPS: harboring a
combination of areas characteristic of MLPS and those of PLPS on
manual review. We excluded liposarcomas from the extremities,
particularly the thighs, to avoid inclusion of conventional PLPS into
our MPLPS cohort. Additionally, to avoid including cases of well-
differentiated/dedifferentiated liposarcoma and MRLPS, any cases with
MDM2 amplification or DDIT3 rearrangements were excluded from the
MPLPS cohort. For myxoid/round cell liposarcoma (MRLPS), only
molecularly confirmed cases, either DDIT3 rearrangement by fluores-
cence in situ hybridization (FISH) or FUS/EWSR1::DDIT3 fusion by Archer
testing, were included. High-grade MRLPS was defined as the presence
of round cell component greater than or equal to 5%. None of
the MRLPS and PLPS cases included in the control group were located in
the mediastinum or head and neck.

Targeted DNA sequencing
Detailed descriptions of MSK-IMPACT workflow and data analysis, a
hybridization capture-based targeted DNA NGS assay for solid tumor were
described previously6.

Copy number and mutational profiling and data analysis
Data analysis was performed using R version 4.1.0. MSK-IMPACT data were
imported using R packages “gnomeR” version 1.0.0 and “cbioportalR”
version 0.0.0.9000. Mutations and gene-level copy number alterations were
visualized and summarized using the oncoplot function of the R package
“maftools” version 2.8.57. Cohort level copy number profiles and
segmentations was derived using the reduced segmentation function of
R package “CNTools” version 1.48.08. Copy number profiles were visualized
using “sigminer” version 2.1.29, and “circlize” version 0.4.1310.
Allele-specific copy number analysis was performed using the Fraction

and Copy number Estimate from Tumor/normal Sequencing (FACETS)
algorithm with R package “facets” version 0.6.211. Since FACETS analysis
requires matched tumor-normal pair to cancel out mapping bias, only 7
out of 8 MPLPS samples (cases 2–8) were subjected to FACETS analysis.
Allele imbalance [loss of heterozygosity (LOH)] was determined by the
allele log-odds-ratio (logOR), which is defined by the log-odds-ratio of the
variant allele read count of heterozygous single nucleotide polymorphism
(SNP) sites in the tumor versus in the normal. Where possible, the diploid
state (diplogR) was manually reviewed and optimized by referencing
chromosomal segments that are presumed to best approximate a diploid
state [total copy number (tcn)= 2, lesser (minor) copy number (lcn)= 1, no
loss of heterozygosity (LOH)]. In cases with whole genome LOH, the tumors
lack of any diploid chromosomal segments and thus the most common
diplogR state is selected for the remaining analysis. The percentage LOH
across the genome for each sample was calculated by dividing the total
lengths of segments with LOH (logOR > 0.5) by the total lengths of all
segments using the FACETS segmentation results from the expectation-
maximization (EM) fit output.

Survival analysis
Survival analysis by comparison of hazard ratios using log rank P testing
and visualization of Kaplan-Meier curves were performed using R packages
“survminer” version 0.4.9 and “survival” version 3.2.13. Clinical charts
were manually reviewed to document date of initial presentation, disease
progression, and survival status. Median time (in years) to disease
progression was defined as the time interval between initial presentation
(presence of tumor seen radiographically or on physical examination) and
the first instance of tumor recurrence or distant metastases after initial
surgical resection and/or chemoradiation therapy with radiographically
negative evidence of residual tumor.

RESULTS
Clinicoradiologic summary
Of the 8 patients with MPLPS, 5 were female and 3 were male with
a median age of 32 years old (range 10–68) at diagnosis. The

primary tumor site was mediastinum: 3 in the anterior mediasti-
num, of which 2 showed involvement/invasion of the pleura and
anterior chest wall, as well as compression of the large vessels
(superior vena cava, aortic arch, etc); 4 in the posterior
mediastinum and paraspinal locations: 1 showed infiltration of
the vertebral body with spinal cord impingement, 1 extended
from left inferior pulmonary vein to upper lower retroperitoneum
with encasement of lower thoracic aorta and renal artery. In one
patient, the tumor was located at the orbital floor with invasion of
orbital structures. Radiographically, the tumors showed hetero-
geneously low attenuation on computed tomography (CT)
imaging (Fig. 1A, B), heterogeneous enhancement on positron
emission tomography (PET), and heterogenous signal intensity
with predominantly fatty signal characteristics and poorly defined
borders on magnetic resonance imaging (MRI). The tumor ranged
from 4.8–18.0 cm in greatest dimension (median 12.5 cm). The
clinicopathologic data is summarized in Table 1.

Histopathologic features
Majority of the MPLPS cases (7 of 8, 88%) presented as large
mediastinal masses with involvement of adjacent structures, most
commonly chest wall (Fig. 1C, E), pleura and lungs (Fig. 1D, F), and
other mediastinal structures, such as the pericardium, diaphragm,
large vessels, and spine. Grossly, MPLPS was multilobated with a
heterogenous cut surface ranging from yellowish fat-like to
myxoid/gelatinous (Fig. 1C) or tan-white to pink, fleshy and
firm (Fig. 1D). At scanning power, MPLPS often demonstrated
alternating hypo- and hypercellular nodules (Fig. 1G) (63%),
corresponding to juxtaposition of myxoid, MRLPS-like areas that
ranged from paucicellular to cellular round cell areas, and
lipogenic, PLPS-like areas with epithelioid cells (Fig. 1H).
The predominant histopathologic feature (100%) was the

presence of plexiform or chicken-wire vascular network intimately
admixed with univacuolated or signet ring lipoblasts character-
istically seen in MRLPS (Fig. 2A) and/or multivacuolated, pleo-
morphic lipoblasts with hyperchromatic, indented nuclei typically
seen in PLPS (Fig. 2B, C). In three cases (cases 2, 6 and 8) (38%), the
pleomorphic lipoblasts demonstrated xanthoma-like foamy cyto-
plasm (Fig. 2D, E). Classic, “pulmonary edema”-like cystic spaces
with myxoid pools characteristic of MRLPS were also seen (Fig. 2F)
in at least one case (13%). In at least two cases (25%), there were
paucicellular lipoma-like areas with thin fibrous septa containing
scattered hyperchromatic, atypical cells, reminiscent of well-
differentiated liposarcoma (Fig. 2G). In six cases (cases 1, 2, 3, 5,
7 and 8) (75%), conspicuous mitotic activity (>10 per 10 high
power fields) was present. In four cases (cases 1, 2, 7 and 8) (50%),
tumor necrosis (focal to large confluent areas) was seen. Solid
areas of epithelioid to spindled cells with severe cytologic atypia
admixed with sheets of pleomorphic or signet ring-like lipoblasts
or were identified in 5 cases (cases 1, 2, 3, 7 and 8) (63%).
Interestingly, case 1 demonstrated lipogenic areas (Fig. 2H) that
transitioned abruptly to solid, non-lipogenic and hypercellular,
undifferentiated pleomorphic sarcoma-like areas with severe
cytologic atypia, which was reminiscent of a dedifferentiated
LPS, and raised the possibility of a similar phenomenon of
dedifferentiation occurring in MPLPS (Fig. 2I).

Mutational and whole gene copy number alterations
All 8 (100%) MPLPS cases harbored TP53 mutations (3 splice site, 1
frameshift, 2 nonsense and 2 missense mutations). Six out of the 7
TP53 mutations had a variant allele frequency (VAF) > 0.5,
indicating LOH at the TP53 locus (Fig. 3A, Table 2). The only other
recurrent gene level alterations were EP300 mutations, amplifica-
tion of MYC, CEBPA and CCNE1 and deletion of RB1 (2 cases each)
(Fig. 3A). None of the MPLPS cases had a documented history of
germline predisposition, including Li-Fraumeni syndrome.
In comparison, among 23 cases of PLPS, which also showed

recurrent TP53 mutations (83%), RB1 deletion and ATRX alterations
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were more common (48% and 39% respectively) (Fig. 3A, B). The
34 cases of MRLPS, all molecularly confirmed to harbor DDIT3
gene rearrangement, were highly enriched in TERT 5’ promoter
mutations (88%) and mutations involving the PI3K/AKT pathway,
most commonly PIK3CA (38%) and PTEN (29%) (Fig. 3A, C). The
distribution of gene alterations in MRLPS did not differ between
low-grade and high-grade tumors (Supplementary Fig. 1).
Across all three liposarcoma subtypes, TERT was mutually

exclusive with TP53, RB1 and ATRX alterations. TP53 tended to co-
occur with RB1 and ATRX but was mutually exclusive with PIK3CA
and PTEN, the latter two genes tended to co-occur with each other
despite being involved in the same pathway (Supplementary
Fig. 2).

Allele-specific copy number profile
Copy number profiling revealed multiple chromosomal arm level
gains (as indicated by total copy numbers) and specifically,
recurrent amplifications of chromosomes 1, 19 and 21 (Fig. 4A, B).
On a cohort level, copy number gains but not losses were the
predominant feature.
Importantly, allelic imbalance analysis by FACETS revealed

widespread loss of heterozygosity (LOH), affecting on average
80% (mean) (range: 64–100%) of the genome in MPLPS, but not
in PLPS [mean 38% LOH (range 20–66%)] or MRLPS [mean 5%
LOH (range 0–17%)], as indicated by the non-zero and elevated
allelic log-odds-ratios and a minor copy number (lcn) of 0
(Figs. 5A, 6A–E, Supplementary Figs. 3–5). A near-haploid state

Fig. 1 Radiologic, gross pathologic and histologic features of myxoid pleomorphic liposarcoma. A Coronal chest computed tomography
(CT) showing a large pleural-based soft tissue mass involving the right anterior mediastinum, chest wall and pericardium (case 5). B showing
paramediastinal mass involving the left upper lung lobe (case 7). C Gross pathology specimen showing a large fatty, multilobated tumor
invading the rib cage (case 5). D Gross pathology specimen showing a tan-white to pink, fleshy, and multiloculated mass adherent to the
pleura and lung surface (case 7). E Low power photomicrograph showing a myxoid tumor involving bone (chest wall) (case 5, 2×). F Low
power photomicrograph showing a multilobated myxoid tumor adherent to the pleura with adjacent lung parenchyma (case 7, 2×).
G Intermediate power showing alternative hypo- and hypercellular nodules (case 7, 10×). H Intermediate power showing juxtaposition of
myxoid liposarcoma-like area with myxoid stroma (upper left) and plexiform vasculature and lipogenic pleomorphic liposarcoma like cellular
area (lower right) (case 4, 100×). E–H Hematoxylin & eosin stain.
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Fig. 2 Histopathologic features of myxoid pleomorphic liposarcoma (MPLPS). MPLPS is characterized by chicken wire-like vasculature seen
in myxoid/round cell liposarcoma (MRLPS) admixed with univacuolated signet ring-like lipoblasts in MRLPS (A) or multivacuolated pleomorphic
lipoblasts typically seen in PLPS (B, C) (A case 3, 100×. B case 7: 200×. C case 2: 200×). In some cases, the pleomorphic lipoblasts demonstrate
foamy cytoplasm (xanthoma-like) (D case 8, 400×. E case 6, 200×). Classic, “pulmonary edema”-like cystic spaces characteristic of MRLPS could
be seen in MPLPS (F case 5, 100×). Occasionally, paucicellular lipogenic areas reminiscent of well-differentiated liposarcoma could be seen
(G case 3, 100×). Case 1 also demonstrated lipogenic but highly cellular areas with high-grade nuclear atypia (H 200×) that transitions abruptly
to non-lipogenic and cellular, undifferentiated pleomorphic sarcoma-like areas (I 200×), suggesting a “dedifferentiated” process.
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was evident in two of the copy number plots (Fig. 5A) where the
total copy number (tcn) was 1 and lcn was 0 for most of the
chromosomes. In the remaining cases, while the lcn was zero,
the tcn was 2 or greater, resulting in a hyperdiploid state likely
derived from doubling of a near-haploid genome. Interestingly,

the metastatic tumor of one of these two cases with near-
haploid genome also underwent MSK-IMPACT sequencing,
and showed a mostly diploid genome, supporting the theory
of whole genome doubling of the original primary tumor
(Fig. 4A).

Fig. 3 Recurrent gene-level mutations and copy number alterations across different liposarcoma subtypes. A Oncoplot showing recurrent
gene mutations and copy number alterations in myxoid pleomorphic liposarcoma (MPLPS), pleomorphic liposarcoma (PLPS), and myxoid/
round cell liposarcoma (MRLPS). TMB tumor mutation burden (unit mutations/megabase). B Co-bar plots comparing the mutational
frequencies of recurring genetic alterations between MPLPS and PLPS. C Co-bar plots comparing the mutational frequencies of recurring
genetic alterations between MPLPS and MRLPS.
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Table 2. Molecular testing summary of the MPLPS cohort.

Case MDM2 and CDK4 DDIT3 rearrangement Archer testing TP53 mutation TP53 VAF

1 Negative by IHC FISH not performed Not performed c.524 G > A (p.R175H) 0.67

2 Negative for amplification by FISH FISH not performed Not performed c.577 C > T (p.H193Y) 0.74

3 Negative by IHC Negative by FISH Negative for gene
fusions

c.949 C > T (p.Q317*) 0.28

4 Negative for amplification by FISH Negative by FISH Negative for gene
fusions

c.376-8_384del (p.X126_splice) 0.94

5 Negative for amplification by FISH Negative by FISH Negative for gene
fusions

c.642_643delTA (p.H214Qfs*7) 0.94

6 Not tested Negative by FISH Not performed c.994-1 G > C (p.X332_splice) 0.41

7 Negative by IHC Negative by FISH Negative for gene
fusions

c.376-1 G > T (p.X126_splice) 0.80

8 Both MDM2/CDK4 and centromere 12
amplified

FISH not performed Negative for gene
fusions

c.637 C > T (p.R213*) 0.78

FISH fluorescence in situ hybridization, IHC immunohistochemistry, TP53 (NM_000546), VAF variant allele frequency.

Fig. 4 Genome-wide copy number alterations in myxoid pleomorphic liposarcoma. A Individual copy number plots across chromosomes 1
through 22 and X from four representative cases. Horizontal black lines represent total copy number. Horizontal red lines represent minor copy
number for each segment. Expectation-maximization algorithm applied for integer copy number call11. B Circos genomic plots with cytoband
data representing cohort level (n= 7) total copy numbers across chromosomes 1 through 22 (AMP amplification, DEL deletion).
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Fig. 5 Widespread loss of heterozygosity in myxoid pleomorphic liposarcoma (MPLPS). Representative allelic log-odds-ratio (logOR) plots
of MPLPS (A), pleomorphic liposarcoma (PLPS) (B), and myxoid/round cell liposarcoma (MRLPS) (C) generated by FACETS. Segment means are
plotted in red lines. D Cohort level logOR represented by median logOR values on circos genomic plots with cytoband data across all samples
in MPLPS (n= 7), PLPS (n= 9), MRLPS (n= 10), respectively. E Boxplots comparing the percentages of loss of heterozygosity (LOH) across the
genome among MPLPS, PLPS and MRLPS. Center line corresponds to the median; lower and upper hinges correspond to 25th and 75th
percentiles; upper and lower whiskers correspond to 1.5× inter-quartile range. Numbers between sample groups represent adjusted p-values
by pairwise analysis (method= Benjamini-Hochberg, BH).
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Outcome and survival
In terms of treatment, all except one patient who received
radiation and chemotherapy underwent surgical resection. The
chemotherapy regimens included adriamycin, ifosfamide +
mesna (AIM), gemcitabine plus docetaxel, eribulin, doxorubicin,
with or without olaratumab, pazopanib, nivolumab or trabectedin.
All patients showed disease progression: 4 with local recurrence in
(chest wall, pleura, lung, mediastinum) and 4 with distant
metastasis (kidney, liver, spine, femur). Five patients died of
disease. Median follow-up period was 22 months (range
14–52 months) (Table 1).
Importantly, compared to PLPS and MRLPS (high-grade and

low-grade), the overall survival (P= 0.0035) and progression-free
survival (P= 0.0018) in MPLPS were significantly worse (Fig. 6A, B).
Median time to progression for MPLPS was 8.7 months, compared
to 9.8 and 45.6 months for PLPS and MRLPS, respectively. Median

time to death for MPLPS was 22.6 months, compared to 75.9 and
218.3 months for PLPS and MRLPS, respectively.

DISCUSSION
In this study, we performed comprehensive genomic profiling of
MPLPS in comparison with pleomorphic liposarcoma PLPS and
MRLPS. The patients from our case series with MPLPS had a broad
age range of 10–68 with a median age of 32 years old, which is
consistent with the recent report of 12 cases by Creytens et al that
had a range of 17–58 years and a median age of 35 years old3. Our
gender distribution was 5 females and 3 males. The 12 cases
reported by Creytens et al. showed an equal sex ratio. Overall,
based on the reported cases in the literature (summarized in
Table 3), the mean and median ages reported in all 38 cases
reported thus far were 29 and 22.5 years old, with a range of 5–68

Fig. 6 Overall and progression-free survival among different liposarcoma subtypes. Kaplan-Meier survival curves of myxoid pleomorphic
liposarcoma (MPLPS), pleomorphic liposarcoma (PLPS), and myxoid/round cell liposarcoma (MRLPS) (high grade and low grade): A overall
survival, B progression-free survival. P-values based on log-rank test, including global p-values and adjusted p-values by pairwise analysis
(method= Benjamin-Hockberg, BH).
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years old, and a 1:1 female-to-male ratio. This suggests that MPLPS
is not limited to young adults only and may show a balanced
gender distribution rather than a true female predominance that
was previously described1,3.
Nevertheless, similar to prior reports, in our cohort MPLPS

followed a highly aggressive clinical course, with a 100%
progression rate in the form of either local recurrence or distant
metastasis. From our literature review of 35 cases with available
clinical follow-up, 26 (74%) succumbed to disease within a few
years (Table 3)1–5,12–14. In our study, the median time to
progression was extremely short: only 8.7 months, with a
progression-free survival and overall survival that were worse
compared to PLPS and markedly worse than MRLPS, including the
high-grade variant. In our MPLPS cohort, the patients underwent
standard clinical management for advanced soft tissue sarcomas,
primarily surgical resection with or without radiation and
neoadjuvant or adjuvant chemotherapy regimens using drugs
that had shown efficacy in the treatment of liposarcomas:
trabectedin and eribulin, as well as non-histotype-specific sarcoma
regimens: AIM (doxorucibin, ifosfamide, mesna), gemcitabine and
docetaxel, etc15,16. Nonetheless, despite aggressive treatment, all
patients in our limited cohort experienced rapid disease progres-
sion. We speculate that the clinical aggressiveness of this entity is
related to its mediastinal location, large size and invasion of vital
mediastinal structures, and the associated challenge in achieving
complete surgical resection with clean margins.
Histopathologically, MPLPS is characterized by an admixture

and variable proportions of MRLPS-like areas with a characteristic,
delicate plexiform vasculature and uniform spindled to round
cells, and high-grade PLPS-like areas with pleomorphic lipoblasts
and severe cytological atypia. In MRLPS, which harbors FUS::DDIT3
or EWSR1::DDIT3 gene fusions (the latter of which being more
common in the round cell/high grade variant)17, tumor cells
demonstrate monotonous cytology: either uniformly bland ovoid-
to-spindled cells or round cells with enlarged nuclei, with or
without scattered univacuolated lipoblasts. Nuclear pleomorphism
and pleomorphic lipoblasts should be absent. PLPS, on the other
hand, predominantly demonstrates undifferentiated pleomorphic
sarcoma (UPS)-like morphology: cellular sheets of obviously
malignant cells with severe nuclear atypia and pleomorphism
and scattered/clustered populations of multivacuolated pleo-
morphic lipoblasts. A subset of PLPS is known to demonstrate
myxofibrosarcoma (MFS)-like areas18: myxoid areas containing
coarse, curvilinear vasculature with “clinging” tumor cells and
pleomorphic and atypical spindled cells, which is distinct from the
lack of cellular pleomorphism and severe nuclear atypia in MRLPS.
In terms of mutational profiling, our findings validated the prior

reports on the high frequency of TERT promoter mutations in
MRLPS: 74% (29/39) in the study by Koelsche et al.19 compared to
88% (26/29) in our study. Consistent with their findings, the
presence of TERT promoter mutations were not associated with
tumor grade (myxoid vs round cell variant) in our study
(Supplementary Fig. 1). Similarly, prior reports showed enrichment
of mutations in genes involved in the PI3K/AKT pathway in MRLPS:
18% and 14% with PIK3CA mutations in the studies by Barretina
et al and Demicco et al, respectively20–22. Demicco et al also
showed mutually exclusive PTEN loss in 12% of cases21. In our
study, the frequencies of PIK3CA and PTEN mutations in MRLPS
were even higher: 38% and 29% respectively. Interestingly,
although PIK3CA and PTEN alterations were mutually exclusive in
the study by Demicco et al.21, we found a substantial number of
cases with cooccurrence of PIK3CA and PTEN alterations.
Among PLPS, we identified high frequencies of TP53 mutations,

RB1 deletion, and complex copy number profiles, consistent with
previous findings20,23. Coincidentally, a case of perineal MPLPS
was reported in a 15-year-old female with a germline pathogenic
TP53 mutation (Li-Fraumeni syndrome)24. However, in contrast to
prior reports3,5, which showed RB1 deletion in 1 out of 1 case and

4 out of 8 cases, respectively, our results showed only two out of 8
cases of MPLPS with RB1 deletion. Nevertheless, we acknowledge
that a targeted panel-based NGS approach can potentially miss
RB1 inactivating events, particularly large deletions or microdele-
tions not captured by the panel, which may be better detected by
alternate approaches such as fluorescence in-situ hybridization
(FISH), array comparative genomic hybridization (CGH) or single
nucleotide polymorphism (SNP) arrays25. Therefore, the frequency
of RB1 loss in MPLPS may have been underestimated in our series.
Given the lack of completely specific biomarkers for MPLPS, we

intentionally excluded liposarcomas from the extremities, particu-
larly the thighs, to avoid inadvertent inclusion of conventional
PLPS in our MPLPS cohort. In our opinion, the distinction between
PLPS with myxoid changes and MPLPS can be quite challenging
by morphology alone, and we believe that consideration of clinical
(particularly mediastinal location) and molecular findings is
necessary to establish an accurate diagnosis of MPLPS. On the
other hand, we identified recurrent TP53 mutations in 8 out of 8
(100%) of our MPLPS cases, which has not been reported before in
this tumor type to our knowledge. All in all, in our experience
MPLPS was relatively genetically “quiet” in terms of mutations,
compared to PLPS and MRLPS.
Additionally, the predominant chromosomal copy number

alterations were amplification rather than losses, resulting in a
hyperdiploid state. Importantly, we observed consistently wide-
spread LOH among all 7 of the MPLPS cases with FACETS data not
seen in PLPS or MRLPS. This phenomenon has only been reported
in one case report of MPLPS using SNP array5. As FACETS utilized
heterozygous SNPs in tumor and matched normal to assess allele-
specific copy number changes, we were able to evaluate for the
presence of LOH, total copy numbers, and minor (allele) copy
numbers. We hypothesize this widespread, genome-wide LOH in
an otherwise hyperdiploid genome to be similar to the near-
haploidization phenomenon observed in inflammatory leiomyo-
sarcoma (ILMS), also known as inflammatory rhabdomyoblastic
tumor or “histiocyte-rich rhabdomyoblastic tumor”26–28. Associa-
tion with TP53 mutation, however, has not been reported in ILMS.
Whole genome doubling has been found in a pan-cancer study to
predict for increased risk of death and to be near twice as
common in TP53-mutant tumors. This was thought to be related
to the biological role of intact TP53 in the prevention of genome-
doubled cells from reentering the cell cycle29.
In summary, our findings suggest that widespread LOH (likely a

result of doubling of a near-haploid genome) and recurrent TP53
mutations represent characteristic genomic features that are
specific to MPLPS compared to other liposarcoma subtypes, with
MPLPS also associated with distinct clinicopathologic features and
an aggressive outcome.
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