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INTRODUCTION

The focus of this doctoral research is the identification of histopathological and
immunohistochemical features relevant to the prognostic evaluation of malignant
lipomatous tumors. Liposarcomas are rare malignant neoplastic proliferations, characterized
by significant histomorphological heterogeneity, which entails distinct clinical courses and
varied responses to therapy [1].

This study was conducted with the aim of identifying the main clinical,
histopathological, and immunohistochemical characteristics with prognostic relevance in
liposarcoma. Malignant lipomatous tumors with similar histopathological diagnoses, as
classified by the World Health Organization (WHO), may nonetheless exhibit markedly
different clinical outcomes in certain patients [2, 3].

The prognosis of patients with malignant lipomatous tumors is typically assessed
based on tumor size, mitotic index, and the presence of tumor necrosis—criteria established
by the Fédération Nationale des Centres de Lutte Contre le Cancer (FNCLCC) grading
system [4]. In prognostic assessment, it is also necessary to consider the histological subtype
of the malignant proliferation, given the morphological, immunohistochemical, and
molecular biology features specific to each liposarcoma variant [4, 5].

Well-differentiated liposarcoma generally presents a favorable prognosis, despite its
association with complex genetic abnormalities [2, 5]. In contrast, dedifferentiated
liposarcoma demonstrates a more aggressive clinical course, with a significantly increased
risk of progressive disease and lower overall survival rates [2, 5]. Myxoid liposarcoma
represents a tumor subtype with a distinct genetic and molecular background compared to
other liposarcoma variants [2, 6]. Pleomorphic liposarcoma is a rare malignant lipomatous
tumor, with a high potential for local invasion and metastasis. Its prognosis is variable and
strongly correlated with tumor localization and TNM stage at diagnosis [7].

Mitotic activity within tumor proliferations is considered a valuable prognostic
indicator, as it correlates with recurrence risk and metastatic potential across all anatomical
sites of liposarcoma [8]. Another key histopathological element in assessing the malignancy
grade and prognosis is tumor necrosis [2]. A retrospective study by Sun et al., conducted on
a cohort of 124 patients, demonstrated that tumor necrosis, high mitotic index, and tumor
location are independent prognostic factors associated with decreased survival and increased

risk of mortality [9].



GENERAL PART — CURRENT STATE OF THE ART

Classification of Malignant Lipomatous Tumors

Liposarcomas are rare malignant mesenchymal neoplasms, accounting for
approximately 12.8% of all tumors classified under soft tissue sarcomas [2, 9]. These tumors
arise in deep adipose tissue, predominantly affecting the lower limbs and retroperitoneal
space, although in rare cases, they may also develop within the adipose tissue of visceral
organs [2, 10-12]. There is significant heterogeneity in the histopathological and
immunohistochemical profiles of liposarcomas, reflecting underlying genetic and molecular
differences [10-12]. Accurate histopathological subtyping of malignant lipomatous tumors

is critically important for prognostic evaluation [13].

Well-differentiated liposarcoma / atypical lipomatous tumor are alternative
designations for adipocytic neoplasms with low-grade malignancy that occur in specific
anatomical locations [14]. The term "atypical lipomatous tumor" is typically reserved for
lesions involving superficial or subcutaneous adipose tissue, to highlight their locally

invasive potential and to avoid overtreatment with unnecessary oncologic therapies [14, 15].

Myxoid liposarcoma commonly arises in the extremities, trunk, and head and neck
regions [2]. It is most frequently associated with the genetic translocation t(12;16)(g13;11),
resulting in the FUS-DDIT3 gene fusion [2, 15]. Histopathologically, myxoid liposarcoma
is characterized by the presence of atypical lipoblasts embedded in a basophilic, myxoid

stroma, along with a distinctive capillary-like vascular pattern [2, 15, 16].

Dedifferentiated liposarcoma is another malignant lipomatous tumor subtype with
notable histomorphological and prognostic features [13, 14, 17]. Although it shares a genetic
profile similar to well-differentiated liposarcoma, it is associated with a worse prognosis due
to both its typical anatomical locations and more aggressive morphology [2, 14].
Dedifferentiated liposarcoma often occurs in the retroperitoneum, mediastinum, or visceral
fat [2, 17, 18]. Histologically, it usually demonstrates a well-differentiated lipogenic
component with a sudden transition into a high-grade, non-lipogenic sarcoma composed of
spindle or rhabdoid cells [10].

Pleomorphic liposarcoma and myxoid pleomorphic liposarcoma are included in a

special category of rare tumors with poor clinical outcomes [1, 15, 19]. Pleomorphic



liposarcoma is the rarest type of malignant adipocytic tumor in adults, more frequently
arising in the somatic soft tissues of the extremities [15, 19]. Its diagnosis is established
histologically in the presence of pleomorphic lipoblasts with multivacuolated cytoplasm,

within a background resembling undifferentiated sarcoma [15, 19].

Myxoid pleomorphic liposarcoma, recently described in the literature, is a rare
malignant tumor predominantly affecting children and young adults, with a predilection for
the mediastinal region [20]. This neoplasm demonstrates clinically aggressive behavior and

is frequently associated with postoperative recurrence [20].
Histopathological Prognostic Factors in Malignant Lipomatous Tumors

Dedifferentiated and pleomorphic liposarcomas are considered the malignant
lipomatous tumors with the poorest prognosis, being associated with the lowest survival rates
and a high risk of disease progression [2, 9, 11]. Although patients with these malignancies
are more likely to develop progressive disease and have worse outcomes, current prognostic
classification criteria for liposarcomas remain imprecise [2, 9, 11]. This observation stems
from the fact that even among patients with the same histological subtype—classified
according to WHO guidelines “Tumours of Soft Tissue and Bone,” 5th edition—clinical

outcomes can vary significantly [2, 15].
Histological Subtype

The histological subtype plays a central prognostic role in malignant lipomatous
tumors, given the heterogeneity of this tumor group [2, 15]. Dedifferentiated liposarcoma is
a neoplasm with significant metastatic potential [1, 2, 18]. Histologically, it often presents a
non-lipogenic tumor component with variable morphology, sometimes showing
rhabdomyosarcomatous, chondrosarcomatous, or epithelioid sarcoma differentiation [2, 10].
Another subtype associated with poor prognosis is pleomorphic liposarcoma, a rare

malignant proliferation linked to an increased risk of mortality [19].
Mitotic Index

A high mitotic index in patients with liposarcoma has been correlated with poor
prognosis in various studies [2, 8, 18]. The FNCLCC grading system for soft tissue sarcomas
requires documentation of the mitotic index for all liposarcoma subtypes [8]. In malignant

tumors, mitotic activity becomes dysregulated as cancer cells evade normal cell cycle control



mechanisms [18, 21]. Immunohistochemical analysis of Ki-67 expression in liposarcomas is

useful for quantifying the mitotic index and assessing the tumor grade [21, 22].
Tumor Necrosis

Tumor necrosis is a key histopathological factor with prognostic relevance in
liposarcoma [2, 18]. It is frequently observed in high-grade liposarcomas and has
demonstrated statistical significance in predicting patient survival [2, 17]. Some authors have
associated tumor necrosis with complex genetic abnormalities, particularly in

dedifferentiated and pleomorphic liposarcomas [18, 21, 22].



PERSONAL CONTRIBUTIONS

Working Hypothesis and General Objectives

This doctoral research is based on three retrospective, multicenter studies that analyzed
patients diagnosed with malignant lipomatous tumors within the Clinical Pathology
Laboratory of the Bucharest University Emergency Hospital and the Pathology Department
of the Bucharest Clinical Emergency Hospital, between 2009 and 2023. In total, 99 patients
were included in these studies. All patients were followed for at least two years from the

time of initial diagnosis or until death, if it occurred earlier.

The working hypothesis underpinning these studies is that liposarcomas represent a
heterogeneous group of malignant soft tissue tumors, with clinical evolution and prognosis

that vary significantly between patients.
The general objectives of the research were:

e Toidentify correlations between clinical and histopathological features of malignant
lipomatous tumors and their clinical evolution;

e To detect new histopathological factors with predictive value in liposarcomas
regarding survival and progressive disease;

e To develop a new scoring system for liposarcomas to improve prognostic and
predictive evaluation;

e To assess histopathological and immunohistochemical features of liposarcomas with

uncommon localizations.
Doctoral Study 1

This study aimed to identify clinical and histopathological elements with prognostic and
predictive value, in relation to the risk of tumor recurrence after surgical excision, disease
progression, and death in patients with liposarcoma. A retrospective, multicenter study was
conducted including 77 patients diagnosed with primary liposarcoma. Initially, 83 patients

were enrolled; however, six were excluded due to incomplete clinical follow-up.
Inclusion criteria:

e Histopathological diagnosis of primary liposarcoma;
e Imaging investigations confirming the presence of secondary lesions following

diagnosis;



e Minimum follow-up period of two years, required for assessing progression-free

survival (PFS) and overall survival (OS).
Doctoral Study 2

This study involved the development of a risk scoring system applicable to all
liposarcoma subtypes, categorizing malignant lipomatous tumors into low-risk and high-risk
groups. Risk stratification was based on the likelihood of tumor recurrence after surgical

resection, disease progression, and mortality.

The scoring system was created using variables and descriptive statistics from the
same cohort of 77 patients with primary liposarcoma, all of whom had a minimum follow-
up of two years. Subsequently, an additional 22 patients diagnosed in 2022-2023 were

included, yielding a total of 99 cases, all with a two-year follow-up period.
Doctoral Study 3

This study reported a rare case of dedifferentiated myxoid liposarcoma located in the thigh.
The rationale for this report lies in the rarity of divergent differentiation in myxoid
liposarcoma, as well as the unusual localization of a dedifferentiated liposarcoma in the thigh
region. The case involved a 32-year-old male who developed a dedifferentiated liposarcoma
in the left lower limb, on a background of a preexisting myxoid liposarcoma.



STUDY OF PROGNOSTIC FACTORS IN MALIGNANT LIPOMATOUS
TUMORS

Introduction

The prognosis of patients with malignant lipomatous tumors is evaluated based on tumor
size, mitotic index, and presence of tumor necrosis, as stipulated by the FNCLCC grading
system [2, 8]. Well-differentiated liposarcomas are generally associated with favorable
outcomes, despite their complex genetic abnormalities [2, 14]. In contrast, dedifferentiated
liposarcomas are clinically aggressive and associated with an increased risk of progressive
disease and reduced survival [2, 10, 15]. Myxoid liposarcomas display distinct genetic and
molecular features and are prone to postoperative recurrence and pulmonary metastases [2,
16].

Methodology

A retrospective, multicenter study was performed including 77 patients diagnosed with
primary liposarcoma involving somatic soft tissues, internal organs, retroperitoneum, and
mediastinum. Cases were sourced from the archives of the Clinical Pathology Laboratory of
the Bucharest University Emergency Hospital and the Pathology Department of the
Bucharest Clinical Emergency Hospital. The study spanned 13 years (2009-2022).

Inclusion criteria:

e Histopathological diagnosis of primary liposarcoma;
¢ Imaging evidence of metastases following diagnosis;
e Clinical follow-up of at least 2 years for evaluation of progression-free survival and

overall survival.
Main variables:

o Histopathological subtype;
e Mitotic index — number of mitoses/10 high-power fields (HPF);
e Tumor necrosis — absent/present, and estimated percentage;

e Ki-67 proliferation index.



Results

Dedifferentiated and pleomorphic liposarcomas were the most common subtypes
among patients with progressive disease and those who died. Fisher's exact test revealed that
these subtypes were statistically significant predictors for disease progression (RR=6.625;
95% C1=2.514-17.93; p<0.0001) and death (RR=3.313; 95% CI=1.578-6.964; p=0.0021).

The mean mitotic index for patients with metastases was 8.375/10 HPF (median=5;
range: 2—23), whereas for those without metastases it was 3.93/10 HPF (median=2; range:
1-25). A high mitotic index correlated with shorter survival (Mann-Whitney test; p<0.0001).
Among survivors, the mean mitotic index was 3.562/10 HPF (median=5; range: 1-25), and

the difference was statistically significant for survival (p=0.0011).
Proliferative activity was assessed using two methods:

Manual counting of typical and atypical mitotic figures in HE-stained slides across
10 HPF, following FNCLCC recommendations. Immunohistochemical analysis for Ki-67

nuclear expression, a recognized proliferation marker.

The median Ki-67 index was 4.88% (range: 0.95-24.6%). Among surviving patients,
the median Ki-67 index was 1.95% (range: 0.93-22.6%).
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Figure 1 — Bland-Altman analysis comparing Ki-67 values to mitotic count



Tumor necrosis was more frequently observed in patients with metastases. Fisher's exact test
confirmed that necrosis was a statistically significant predictor of progressive disease
(RR=8.571; 95% CI=1.629-49.89; p=0.007) and lower survival (RR=3.7; 95% CI=1.467—
9.919; p=0.0043).

Discussion

The histopathological subtype is a crucial prognostic factor in malignant adipocytic
tumors, given the heterogeneity of these neoplasms [23]. According to Fisher’s exact test,
histologic subtype was a statistically significant predictor of both disease progression and
survival. Dedifferentiated liposarcoma demonstrated high metastatic potential, being the
most frequent diagnosis among patients with progressive disease. Pleomorphic liposarcoma,
associated with high mortality, may also present histological features that complicate
differential diagnosis [18, 19].

A high mitotic index was significantly associated with progressive disease and
reduced survival during the follow-up period, consistent with FNCLCC guidelines, which
recommend mitotic rate assessment as a prognostic parameter for all liposarcoma subtypes
[8, 18].

Immunohistochemical analysis of Ki-67 is useful for assessing proliferative activity
and tumor grading [22].

Tumor necrosis remains a strong histopathological predictor of poor prognosis in
liposarcomas [18, 24]. In this study, necrosis was statistically associated with both
progressive disease and reduced survival. Literature data support these findings, indicating
that necrosis is frequently present in high-grade liposarcomas and correlates with survival
outcomes [18, 25].



DEVELOPMENT OF A NEW ALGORITHM FOR ASSESSING THE RISK OF
DISEASE PROGRESSION AND DEATH IN PATIENTS WITH LIPOSARCOMA

Introduction

The second study | conducted aimed to analyze the statistical significance of
histopathological characteristics in relation to disease progression and patient survival. We
found that the main prognostic indicators for liposarcoma are: histologic subtype, number of
mitoses per 10 high-power fields (HPF), and presence of tumor necrosis. Mitotic activity in
malignant lipomatous tumors is a well-documented prognostic factor, as reported in the
literature and confirmed by our study [15, 25]. Tumor necrosis was also identified as a
significant histopathological factor. In this context, the need arose for a new algorithm to
classify malignant lipomatous tumors into prognostic-predictive subclasses, allowing for a

more detailed assessment of the malignant lesion.
Methodology

The risk score was developed using variables and descriptive statistics obtained from
the same multicentric cohort of 77 patients diagnosed between 2009 and 2022. Subsequently,
22 additional patients diagnosed in 2022—2023 were included in the study, all with a 2-year
follow-up period. In total, the study included 99 patients, and survival was analyzed in

relation to tumor characteristics.
Results

We developed an algorithm called the LEMON score (Liposarcoma Evaluation:
Mitosis, Origin, Necrosis), which evaluates three key parameters: histological subtype,
mitotic index, and presence of tumor necrosis. The LEMON score classifies liposarcomas

into two prognostic categories: low-risk and high-risk lesions.
LEMON Score Evaluation:

Histological subtype:

1 point: well-differentiated liposarcoma

2 points: myxoid liposarcoma

3 points: dedifferentiated or pleomorphic liposarcoma



Mitotic index:

1 point: <2 mitoses /10 HPF
2 points: 3—4 mitoses /10 HPF
3 points: > 5 mitoses /10 HPF
Tumor necrosis:

1 point: absent

2 points: present

(The thresholds of 2 and 5 mitoses/10 HPF were chosen based on median values in patients

without vs. with metastases.)

The total score ranges from 3 to 8:
3-5 points: low-risk category

6-8 points: high-risk category

Based on the LEMON score:

43 patients were classified as low-risk
34 patients as high-risk

Fisher's exact test indicated that tumors classified as high-risk according to the LEMON
prognostic-predictive score were significantly associated with progressive disease (RR =
8.853; 95% CI = 2.479-33.52; p = 0.0001).

Fisher’s exact test showed that high-risk tumors were significantly associated with disease
progression (RR = 8.853; 95% CI = 2.479-33.52; p = 0.0001) and death (RR = 2.951; 95%
Cl =1.321-6.82; p = 0.0091).
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Figure 2 — LEMON score in relation to survival

Survival Analysis

In the next phase of the study, we evaluated the survival outcomes of patients with
liposarcoma based on the LEMON score, which incorporates the mitotic index, histological

subtype, and tumor necrosis.

Patients with a lower score (3-5), corresponding to the low-risk category, exhibited a

stable survival rate over time, maintaining 80% at 5 years.

In contrast, patients classified as high-risk (score 6-8) showed a significant decline,
with survival decreasing to 54% at 5 years. The observed difference was statistically

significant, with a p-value of 0.0424 — see Figure 3.



Supravietuirea la liposarcom pe grupe de risc LEMON
(Index mitotic, subtip histologic, necroza)

Grup de risc
= Risc ridical (6-8)
—— Risc scazut (3-5)

04

Probabilitate de supravietuire

Risc ridicat (6-8) N = 51
Risc scazut (3-5) N = 48

02

00 T - -
Oani 1ani 2ani dani 4 ani Sani

Ani de la diagnostic
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LEMON Score

Kaplan-Meier Curve: One year after diagnosis, the estimated survival rate is 86%,
but this decreases to 75% at three years and further declines to 68% at five years, outlining

a moderately descending curve — see Figure 4.
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Figure 4 — Kaplan-Meier Analysis of Overall Survival in Patients with Liposarcoma
Included in the Study



Most deaths occur within the first two years of follow-up, indicating that this period

represents the highest-risk interval for patients.

These findings highlight the importance of close monitoring during the initial years

following diagnosis.

Discussion

The results of this study are promising, as the LEMON score can be rapidly assessed
during a standard histopathological examination, without incurring additional costs for the
patient or the healthcare system. Moreover, the proposed algorithm is easy to apply and does
not require extensive experience in soft tissue sarcoma pathology. Despite these clear
advantages, the LEMON score should be further evaluated and validated by investigating

independent prognostic factors in studies involving larger patient cohorts.



HISTOPATHOLOGICAL AND IMMUNOHISTOCHEMICAL STUDY
OF DEDIFFERENTIATED LIPOSARCOMA WITH PECULIAR
LOCATION

Dedifferentiated liposarcoma very rarely develops in the somatic soft tissues of the
extremities [2, 13]. In the third part of our study, we reported the case of a 32-year-old male
who developed dedifferentiated liposarcoma in the thigh region, arising in the context of a

pre-existing myxoid liposarcoma.

The expression of MDM2 and CDK4 markers in the cells of the dedifferentiated
tumor component confirmed the diagnosis of dedifferentiated liposarcoma originating from

a myxoid liposarcoma — see Figure 5.

Figure 5 — Dedifferentiated Liposarcoma: A sharp transition is observed between the
lipogenic component and the non-lipogenic tumor area, composed of spindle cells
exhibiting marked cyto-nuclear atypia; H&E, 100x.



CONCLUSIONS AND PERSONAL CONTRIBUTIONS

The aim of this doctoral research was to identify clinical and histopathological
factors with prognostic value in patients diagnosed with malignant lipomatous tumors. The
studies we conducted were validated by establishing the prognostic significance of several
histopathological parameters used in the assessment of malignant lipomatous tumors:
histopathological liposarcoma subtype, number of intratumoral mitoses, and the presence of
tumor necrosis. Tumor proliferative activity in liposarcomas was also assessed using
immunohistochemical analysis of Ki67 expression as a complementary method, and its
sensitivity was compared to that of the mitotic index evaluation on routine H&E-stained

slides.

The first retrospective study aimed to identify histopathological indices with
prognostic value for estimating the risk of tumor metastasis (progressive disease) and death.
We demonstrated that dedifferentiated and pleomorphic liposarcomas are the most
aggressive malignant lipomatous tumors, with unfavorable clinical outcomes. Moreover, we
showed that the only factors significantly associated with poor prognosis were:
histopathological subtype, high mitotic index, and presence of tumor necrosis—both for

progression-free survival (PFS) and overall survival (OS).

The second study proposed a novel algorithm for risk assessment in patients
diagnosed with liposarcoma. Following the findings of the first study, we identified the need
to develop a dedicated risk evaluation system for predicting progression and mortality. The
results are relevant, as the LEMON score provides a rapid histopathological assessment
method without incurring additional costs. The risk assessment algorithm for progression
and death that we proposed is easy to apply and does not require extensive experience in soft
tissue pathology. Despite its clear advantages, the LEMON score should be further evaluated

in additional studies aiming to investigate prognostic factors in larger patient cohorts.

The third study represents a detailed evaluation of the morphological and
immunohistochemical features of dedifferentiated liposarcoma with an unusual localization.
This investigation was based on the report of a rare case of dedifferentiated liposarcoma in
the lower limb, arising in the context of a pre-existing myxoid liposarcoma. The
particularities of this case include the tumor’s location in the thigh—a site rarely affected by

dedifferentiated liposarcoma, which typically shows a predilection for the retroperitoneum



and mediastinum—and the emergence of the dedifferentiated component from a pre-existing

myxoid liposarcoma.



SELECTIVE BIBLIOGRAPHY

1.

Pharmacotherapy for liposarcoma: current and emerging synthetic
treatments. Future Oncol. 2021 Jul;17(20):2659-2670. doi: 10.2217/fon-
2020-1092. Epub 2021 Apr 21. PMID: 33880964.

https://tumourclassification.iarc.who.int/chapters/33

Dehner CA, Hagemann IS, Chrisinger JSA. Retroperitoneal Dedifferentiated
Liposarcoma. Am J Clin Pathol. 2021 Oct 13;156(5):920-925. doi:
10.1093/ajcp/aqab051. PMID: 34125170.

Lin X, Davion S, Bertsch EC, Omar I, Nayar R, Laskin WB. Federation
Nationale des Centers de Lutte Contre le Cancer grading of soft tissue
sarcomas on needle core biopsies using surrogate markers. Hum Pathol. 2016
Oct;56:147-54. doi: 10.1016/j.humpath.2016.06.008. Epub 2016 Jun 23.
PMID: 27346575.

Lee ATJ, Thway K, Huang PH, Jones RL. Clinical and Molecular Spectrum
of Liposarcoma. J Clin Oncol. 2018 Jan 10;36(2):151-159. doi:
10.1200/JC0.2017.74.9598. Epub 2017 Dec 8. PMID: 29220294; PMCID:
PMC5759315.

Amer KM, Congiusta DV, Thomson JE, Elsamna S, Chaudhry I, Bozzo A,
Amer R, Siracuse B, Ghert M, Beebe KS. Epidemiology and survival of
liposarcoma and its subtypes: A dual database analysis. J Clin Orthop
Trauma. 2020 Jul;11(Suppl 4):S479-S484. doi: 10.1016/j.jcot.2020.04.013.
Epub 2020 Apr 18. PMID: 32774015; PMCID: PMC7394804.

Wan L, TuC, Qi L, Li Z. Survivorship and prognostic factors for pleomorphic
liposarcoma: a population-based study. J Orthop Surg Res. 2021 Mar
4;16(1):175. doi: 10.1186/s13018-021-02327-3. Erratum in: J Orthop Surg
Res. 2021 Mar 29;16(1):228. PMID: 33663547; PMCID: PMC7931523.
Graham DS, Qorbani A, Eckardt MA, Klingbeil KD, Chen LY, Chopra S,
Eilber FC, Dry SM. Does "Low-Grade" Dedifferentiated Liposarcoma Exist?
The Role of Mitotic Index in Separating Dedifferentiated Liposarcoma From
Cellular Well-differentiated Liposarcoma. Am J Surg Pathol. 2023 Jun
1;47(6):649-660. doi: 10.1097/PAS.0000000000002037. Epub 2023 Apr 14.
PMID: 37057834.


https://tumourclassification.iarc.who.int/chapters/33

10.

11.

12.

13.

14.

15.

16.

Sun P, MaR, Liu G, Wang L, Chang H, Li Y. Pathological prognostic factors
of retroperitoneal liposarcoma: comprehensive clinicopathological analysis
of 124 cases. Ann Transl Med. 2021 Apr;9(7):574. doi: 10.21037/atm-21-
972. PMID: 33987272; PMCID: PMC8105808.

Agaimy A, Michal M, Hadravsky L, Michal M. Dedifferentiated liposarcoma
composed predominantly of rhabdoid/epithelioid cells: a frequently
misdiagnosed highly aggressive variant. Hum Pathol. 2018 Jul;77:20-27. doi:
10.1016/j.humpath.2017.12.025. Epub 2018 Jan 5. PMID: 29307627.
Wakely PE Jr, Wangsiricharoen S, Ali SZ. Pleomorphic liposarcoma: A
clinicopathologic study of 20 FNA cases. Cancer Cytopathol. 2022
Sep;130(9):705-713. doi: 10.1002/cncy.22580. Epub 2022 Apr 21. PMID:
35447010.

Abbas Manji G, Singer S, Koff A, Schwartz GK. Application of molecular
biology to individualize therapy for patients with liposarcoma. Am Soc Clin
Oncol Educ Book. 2015:213-8. doi: 10.14694/EdBook_AM.2015.35.213.
PMID: 25993159.

Ciongariu AM, Dumitru AV, Cirstoiu C, Cretu B, Sajin M, Tapoi DA,
Ciobanoiu AD, Bejenariu A, Marin A, Costache M. The Conundrum of
Dedifferentiation in a Liposarcoma at a Peculiar Location: A Case Report and
Literature Review. Medicina (Kaunas). 2023 May 17;59(5):967. doi:
10.3390/medicina59050967. PMID: 37241198; PMCID: PMC10224154. —
77

Tyler R, Wanigasooriya K, Taniere P, Almond M, Ford S, Desai A, Beggs A.
A review of retroperitoneal liposarcoma genomics. Cancer Treat Rev. 2020
Jun;86:102013. doi: 10.1016/j.ctrv.2020.102013. Epub 2020 Mar 28. PMID:
32278233.

Ciongariu AM, Tapoi DA, Dumitru AV, Bejenariu A, Marin A, Costache
M. Pleomorphic Liposarcoma Unraveled: Investigating Histopathological
and Immunohistochemical Markers for Tailored Diagnosis and Therapeutic
Innovations. Medicina (Kaunas). 2024 Jun 7;60(6):950. doi:
10.3390/medicina60060950. PMID: 38929567; PMCID: PMC11205576.
Scapa JV, Cloutier JM, Raghavan SS, Peters-Schulze G, Varma S, Charville
GW. DDIT3 Immunohistochemistry Is a Useful Tool for the Diagnosis of
Myxoid Liposarcoma. Am J Surg Pathol. 2021 Feb 1;45(2):230-239. doi:



17.

18.

19.

20.

21.

22.

10.1097/PAS.0000000000001564. PMID: 32815829; PMCID:
PMC7796975.

Marifio-Enriquez A, Hornick JL, Dal Cin P, Cibas ES, Qian X.
Dedifferentiated liposarcoma and pleomorphic liposarcoma: a comparative
study of cytomorphology and MDM2/CDK4 expression on fine-needle
aspiration.  Cancer  Cytopathol. 2014  Feb;122(2):128-37.  doi:
10.1002/cncy.21362. Epub 2013 Nov 12. PMID: 24227706.

Ciongariu AM, Tapoi DA, Dumitru AV, Enache V, Marin A, Creanga CA,
Costache M. "Enhancing Liposarcoma Prognosis - A New Predictive Scoring
System Integrating Histopathological Insights”. Cancer Manag Res. 2025 Feb
17;17:331-348. doi: 10.2147/CMAR.S504889. PMID: 39990278; PMCID:
PMC11844267

Wakely PE Jr, Wangsiricharoen S, Ali SZ. Pleomorphic liposarcoma: A
clinicopathologic study of 20 FNA cases. Cancer Cytopathol. 2022
Sep;130(9):705-713. doi: 10.1002/cncy.22580. Epub 2022 Apr 21. PMID:
35447010.

Al Kindi AH, Al Kindi FA, Al Riyami M, Khalil E. Giant Mediastinal
Myxoid Pleomorphic Liposarcoma. Sultan Qaboos Univ Med J. 2023
May;23(2):271-273. doi: 10.18295/squmj.12.2022.064. Epub 2023 May 31.
PMID: 37377819; PMCID: PMC10292584.

Kovatcheva M, Liu DD, Dickson MA, Klein ME, O'Connor R, Wilder FO,
Socci ND, Tap WD, Schwartz GK, Singer S, Crago AM, Koff A. MDM2
turnover and expression of ATRX determine the choice between quiescence
and senescence in response to CDK4 inhibition. Oncotarget. 2015 Apr
10;6(10):8226-43. doi: 10.18632/oncotarget.3364. PMID: 25803170;
PMCID: PMC4480747.

Machado I, Cruz J, Righi A, Gambarotti M, Ferrari C, Ruengwanichayakun
P, Giner F, Rausell N, Lavernia J, Sugita S, Najera L, Suarez L, Sanjuan X,
Garcia JAN, Garcia Del Muro FJ, Gomez-Mateo MC, Valladares MM,
Ramos-Oliver 1, Romagosa C, Parafioriti A, Elisabetta A, di Bernardo A,
Navarro S, Hasegawa T, Arana E, Llombart-Bosch A. Ki-67
immunoexpression and radiological assessment of necrosis improves
accuracy of conventional and modified core biopsy systems in predicting the

final grade assigned to adult-soft tissue sarcomas. An international



23.

24.

25.

collaborative study. Pathol Res Pract. 2021 Sep;225:153562. doi:
10.1016/j.prp.2021.153562. Epub 2021 Jul 22. PMID: 34329836.

Chavez M, Ziegler G, Cotrina J, Galarreta J, de la Cruz M, Mantilla R.
Current situation of soft tissue sarcomas: Registry of a Latin American cancer
institute. Cir Esp (Engl Ed). 2019 Apr;97(4):203-212. English, Spanish. doi:
10.1016/j.ciresp.2019.01.005. Epub 2019 Feb 16. PMID: 30777256.

Kaiser D, Schelm M, Gerber C, Brown ML, Muller DA. The effect of
preoperative radiotherapy on surgical resectability, tumor volume and the
necrosis rate of soft tissue sarcomas: A retrospective single-center analysis.
Surg Oncol. 2021 Dec;39:101668. doi: 10.1016/j.suronc.2021.101668. Epub
2021 Oct 7. PMID: 34653769.

Yu ZY, Gao JW, Liu N, Zhou SX, Zhao XD, Li PY. Predictive factors and a
novel nomogram for recurrence of primary retroperitoneal liposarcoma:
Comprehensive analysis of 128 cases. Oncol Lett. 2023 Apr 28;25(6):257.
doi: 10.3892/01.2023.13843. PMID: 37485421; PMCID: PMC10360145



