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Abstract
Background: It is usually common for liposarcoma as one of the soft tissue sarcomas to be found in
adults, and the disease in children is the rare case.

Case presentation: This article involves in a 14-year-old boy with a primary posterior mediastinal atypical
lipomatous tumor. It also provides a literature review and summary for the disease with the aim of
making the disease well learned, because of the absence of the uniform standards for the clinical
features, diagnostic methods, best treatment methods, and clinical e�cacy of the atypical lipomatous
tumor.

Conclusion: Complete surgical resection is the best method for the eradication of tumors. However,
mediastinal liposarcoma can not be completely removed by surgery in some cases. For the treatment of
residual tumor tissue, molecular inhibitors will be an important supplementary method for the treatment
of liposarcoma in the future.

Introduction
Liposarcoma is a type of malignant adipocytic tumor. According to NCCN (National Comprehensive
Cancer Network) in 2019, there are four classi�cations for liposarcoma: Well-differentiated, myxoid,
pleomorphic, and dedifferentiated. Among them the most common one is well-differentiated
liposarcoma/Atypical lipomatous tumor(WDL/ALT), which mainly occurs in the extremities and
retroperitoneum and is rarely seen in the mediastinum [1]. The exact proportion of liposarcoma remains
unknown, and the misdiagnosis rate for it is high. By far, there are limited cases of mediastinal atypical
lipomatous tumor been reported; therefore, its clinical characteristics, optimal treatment, diagnosis
methods and clinical outcomes remain unclear.

This study documents a 14-year-old male patient with a primary posterior mediastinal atypical
lipomatous tumor, and provides a retrospective analysis of the clinical features, treatment and prognosis
of the well-differentiated liposarcoma through the learning of Pubmed 1949–2020 related cases.

Case Report
A 14-year-old boy was hospitalized after " two-week cough with sputum and �ve-day pain in left chest".
CT (computed tomography) from other hospital showed that there was a large mass on the left thorax
with dense shadows and the left lung was poorly in�ated. There are no past medical history, family
history, or any relevant genetic information about the disease in this patient.

The comprehensive examination results of admission showed CA-125 reaching 44.2 U/ml; and CT result
showed a large irregularity and density in the left mediastinum and thoracic cavity (Fig. 1A), with the
margin being locally unclear and the obvious low density (-84 Hu) and high density (24HU) areas in the
mass. After the enhancement, neither obvious enhancement in any of the stages nor obviously enlarged
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lymph nodes were observed. After contrast-enhanced, the unevenness of mass was enhanced; the
adjacent left lung tissue was locally compressed and collapsed; and the mediastinum and trachea
shifted to the right. The source of the tumor could not be clari�ed through the �lm (Fig. 1B). A huge fat-
containing tumor lesion in the left mediastinum-left thoracic cavity was identi�ed after imaging
examination was conducted. And then an immediate left thoracentesis biopsy was given to the patient. It
is can only be con�rmed as fatty tumors according to the pathological results. No abnormality was found
in cranial MR (magnetic resonance), cardiac color Doppler ultrasound, organ color Doppler ultrasound.
Considering that the bene�ts of chest MR are quite limited in identifying the source of the patient's tumor,
the patient chose surgery to relieve the persistent chest pain and cough symptoms. During the operation,
the tumor was inserted into the chest through the �fth intercostal level along the posterior side of the left
chest. The inspection showed that, almost occupied the thoracic cavity, the tumor has a complete
capsule, which has a size of about 20*15*11 cm (Fig. 1C, D), and closely adheres to the chest wall and
mediastinum. The mass originates from the upper left posterior chest wall and its relationship with with
the mediastinal vessels remains unknown. After completely resecting and removing the tumor, we found
a little bleeding in the lung tissue of the upper left lung to which the tumor adhered, and therefore
suspected the existence of tumor tissue. After wedge resection, the tumor was sent for pathological
examination. After the completion of the operation seven days later when the indwelling thoracic
drainage tube was removed from the patient, the re-examination of the chest CT showed a good left lung
recruitment (Fig. 1E), and no obvious soft tissue mass was found.

Final diagnosis

Inside the tumor, it can be seen from the cut section that the adipose tissue with blood vessels running
and a partial myxoid appearance(Fig. 2A,B,C). Through the hematoxylin and eosin staining, it can be
found the tumor tissue is composed of fat vacuoles of varying sizes, branched capillaries, short spindle-
shaped �broblast-like cells and immature adipocytes. Among them what can be observed is
adipocytes,with its quality having the obvious myxoid appearance (Fig. 3A,B). Immunohistochemical
analysis shows that the tumor is positive for S100(S100 Proteins) and CD34(Antigens,CD34), and the ki-
67(ki-67 Antigen) index is 5%. Genetic test shows negative results for MDM2 (Murine Double Minute2)
and CHOP (DDIT3/DNA Damage Inducible Transcript 3). Finally, we established the diagnosis of atypical
lipomatous tumor with mucinous change secondary myxoid changes in the left posterior mediastinum.

Outcome and Follow-up Study

The patient made a full recovery after the operation. The genetic test results show that the MDM2 and
CHOP genes are negative, so the lesion is considered to be a low-grade tumor. Given the young age of the
patient and the unproved effectiveness of the adjuvant therapy, the child was discharged from the
hospital after his condition becomes stable. In the following �ve months no signs of recurrence are found
in the patient through the observation. The contact with the patient’s family will continue in the future to
come.
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Discussion
WDL/ALT mostly occurs in the elderly over 60 years old and its occurrence in adolescents is
occasional[2]. There the incidence among male and female shows no signi�cant difference. This kind of
tumors is common in the lower extremities and the retroperitoneum, but its origin in the mediastinum is
extremely rare. Most liposarcomas show themselves as large, painless masses, and the �nding of them
are usually the result of symptoms caused by some kinds of trauma or compression of important organs.
The common symptoms of mediastinal liposarcoma include chest pain, dyspnea, cough, and weight
loss. They mostly occur in the anterior mediastinum and often involve the pericardium, diaphragm, and
phrenic nerve[3, 4]

In this article, we make a literature review by obtaining the English and Japanese literatures with available
patient case information between 1949 to 2020 from PubMed. Keywords we used are Liposarcoma,
mediastinum or mediastinal, and, as a result, 61 cases of primary mediastinal liposarcoma including the
one detailed in this study are identi�ed. Most of these cases occurred in adults, and six reported were in
children. The mean patient age is 53 years old, with an age range of 5 to 81 and a predilection for males
(41 males and 20 females). The pathological subtype is that well-differentiated liposarcoma has 25
cases (41%), myxoid liposarcoma 16 cases (26%), dedifferentiated liposarcoma 10 cases (16%),
pleomorphic liposarcoma four cases (7%), mixed liposarcoma �ve cases (8%) and recurrent liposarcoma
one cases (2%). There were 36 cases with detailed symptom descriptions, 36 with some symptoms and
25 without symptoms. The common complaints include dyspnea (18 cases), chest pain (�ve cases), and
cough (�ve cases); and the other symptoms are weight loss, hoarseness, superior vena cava syndrome
manifestations, fever, arrhythmia, and dizziness. The position where the tumor most frequently occurred
is the anterior (26 cases respectively), followed by the posterior (16 cases) and the anterior-middle
mediastinum (one case). The size of the tumor size varies, from 1 cm to 40 cm, and the mean size is
18.9 cm. There are only seven cases with the tumor size below 10 cm and 17 cases with the tumor size
above 20 cm in diameter. Besides, 37 cases are those failing to obtain tumor size information. There are
only �ve reporting tumor invasion of surrounding structures, including pleura, esophagus, pericardium
and phrenic nerve. There is only one case of distant metastasis, with lung being the metastasis site.

In terms of initial management, 53 patients receive the complete surgical resection, two receive the
incomplete surgical resection, one receives chemotherapy and �ve are reported unknown. Of the 55
surgical cases 10 patients receive adjuvant therapy after surgery (three for chemotherapy, four for
radiotherapy and three for both). Unfortunately, the recurrence of the tumor is found in nine cases (9/55,
16.4%) after surgery. Of the 61 total patients 38 cases survive without evidence of disease, seven cases
die (�ve cases dead of disease and two cases dead of other diseases), and 15 cases are missing. The
longest survival time is 114 months.

From related literature reports, we can �nd a consistent conclusion that the complete surgical resection is
the best method for the eradication of tumors.Yan[5] pointed out that patients with tumor located under
the skin can be cured after complete resection of the tumor, while those with tumor located in the deep
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part are prone to recurrence because the tumor cannot be completely removed. Therefore, Fukuhara S et
al.[6] proposed that the surgical procedures for liposarcoma can be intralesional (within the tumor mass,
often leaving gross tumor), marginal (through the surrounding �brous membrane, often leaving
microscopic foci of tumor), wide (outside the membrane and compartment, leaving no tumor other than
“skip metastases”), and radical (most often involving the entire limb and including the entire
compartment in which the tumor was located). Since the posterior mediastinal liposarcoma tissue is
usually adjacent to important organs such as the heart, aorta, lung, superior vena cava, phrenic nerve, and
diaphragm, the marginal surgery can be the target of surgical intervention, which is more reasonable.
When the complete removement of the tumor failed, the non-radical resection will be an unfavorable
factor affecting overall survival [7]. In the report, Derbel et al. [8] pointed out that the median time from
diagnosis to �rst recurrence of soft tissue sarcoma is 11.5 months, and the recurrence rate of mediastinal
liposarcoma is as high as 40%. Therefore, at least one-year follow-up is required for patients with this
type of tumor after operation.

In addition, the location and type of the tumor are identi�ed as two important factors which affect the
prognosis of liposarcoma. According to results of most studies until now, the incidence of mediastinal
liposarcoma is seemingly often found in the anterior mediastinum. With the rarity of case of the posterior
mediastinal liposarcoma, there still might be a close interrelationship between its tumor behavior and the
low mortality, recurrence rate and metastasis rate [9]. However, since tumors located in the central cavity
tend to wrap around important structures, or they can simulate normal adipose tissue well, it is di�cult to
achieve the ideal goal by the marginal surgery. The most common histological types of mediastinal
liposarcomas are well-differentiated and myxoid. All types of liposarcomas contain different numbers
and morphologies of diploblasts. However, the less differentiated liposarcomas show more aggressive
and local and distant complications. As mentioned above, liposarcomas grow in a more insidiously
manner, with usually larger size. The �nding of masses is accidental due to the compression or
stimulation of adjacent structures. Most related symptoms can be relieved after tumor resection, and the
survival time is not affected. Therefore, the tumor size has no in�uence on the prognosis.

No de�nite diagnosis can be made through the tissue biopsy. ALT/WDL is composed of mature
adipocytes with deep stained nuclei without any solid areas. However, a complete sampling of the tumor
is required for atypical mesenchymal cells to help clarify. Although the existence of tumor tissue can be
con�rmed from the results of tissue biopsy in this case, we are more inclined to the diagnosis of myxoid
liposarcoma. In order to distinguish benign and malignant, we further improved MDM2 and CHOP gene
detection. It can be seen that the tissue biopsy only serves as a preliminary screening, and the
�uorescence in situ hybridization (FISH) method can provide more accurate results. Interestingly, MDM2
and CHOP genes are negative in this case. Several experienced pathologists identi�ed that there is still a
similarity between the nature of the tumor that of adult well-differentiated liposarcoma. Finally, the
diagnosis of this case is con�rmed as low-grade malignant liposarcoma.

Saeed et al. [10] performed the surgery on a 17-year-old girl with pleomorphic liposarcoma of the anterior
mediastinum, followed by adjuvant chemotherapy with doxorubicin (total dose 375 mg/m2) combined
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with ifosfomide (total dose 54 mg/m2) and radiation therapy (total dose 55.8 Gy) on the anterior
mediastinum. However, reports on adjuvant treatment of liposarcoma are of mostly case reports and
clinical trial conclusions, and no clear evidence can prove the exact effect of radiotherapy and
chemotherapy in liposarcoma. Nassif et al. [11] also pointed out that, due to the lack of meaningful
chemotherapy response in ALT/WDL, gene targets such as CDK4 (Cyclin-Dependent Kinases 4) and
MDM2 amplicons have gained popularity in current research.

It has been reported that CDK4, MDM2 and p16(MTS/multiple tumor suppressor 1)
immunohistochemical triplet protein can function as an auxiliary diagnostic tool [12, 13]. MDM2 gene is a
proto oncogene, which inhibits the transcriptional activity of tumor suppressor gene p53(Tumor
Suppressor Gene 53) by blocking the N-terminal transactivated domain. At the same time, its
transcription process can also be activated by p53. Therefore, when p53 is stable, MDM2 transcription is
also induce, resulting in higher MDM2 protein levels. In addition, MDM2 also acts as a ligase, targeting
itself and p53, and is degraded by proteasome [14]. MDM2 and CDK4 have become clinically relevant
diagnostic indicators and targets as the result of their existence found in about 90% of the ampli�ed
sequences of 2q12-15 displayed by ALT/WDL. RG 7112 is an MDM2 antagonist. Previous studies have
shown that nongenotoxic nutlin and genotoxic drugs synergistically activate p53 function. In a small
proof-of-principle study, RG 7112 combined with doxorubicin can enhance advanced soft tissue
activation of p53 gene in patients with sarcoma. However, this combination therapy has a high incidence
of grade three and four hematological toxicity, and 60% and 45% of patients have experienced acute
neutropenia or thrombocytopenia [15–17]. In the future the joint use of nutlin and non-toxic drugs will
have more potential for avoiding the myelosuppressive side effects of doxorubicin. The phosphorylation
of CDK4 can inactivate the function of retinoblastoma (RB) protein and make the cell cycle from G1
phase to S phase uninhibited. The natural cell cycle regulation can be restored by CDK4 inhibition, which
can prevent cell proliferation out of control. Palbociclib (PD 0332991), an oral speci�c inhibitor of
CDK4/6, has recently been approved for combination with tamoxifen in the treatment of breast cancer. It
has shown inhibitory activity in WDL and dedifferentiated liposarcoma. However, being MDM2
antagonists alike, CDK4 inhibitors are only used in clinical trials for liposarcoma, and its development is
limited due to the lack of reliable biomarkers, the development of drug resistance or adaptability, and
potential adverse events [18–20].

Conclusion
In summary, this article presents a case of giant atypical lipomatous tumor of posterior mediastinum in
adolescent treated by surgery, and a literature review of related studies. Speci�cally, it includes the
summary for the diagnosis and treatment process of ALT/WDL, and the discussion for the future
development of molecular inhibitors. We believe that no other ways is superior than more surgery is for
the treatment of mediastinal liposarcoma, but it still the truth that the complete removement of tumor
cannot be achieved by surgery. Therefore, the treatment of residual tumor tissue, especially the way to
intervene the key targets of pathophysiology and development of liposarcoma, has emerged as a hot
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research topic. Molecular inhibitors will be an important method for the treatment of liposarcoma in the
future.
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Figure 1

A: Left mediastinum-a huge mass be found in the left thoracic cavity and be compressing the adjacent
left lung tissue. 1B: The enhancement shows uneven enhancement, which is considered to be swelling
growth. 1C and 1D: The tumor seen during the operation is almost full of the chest cavity and is di�cult
to exposed. 1E: The recruitment of the left lung shows great.
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Figure 2

A is a front view of tumor, 2B is an opposite view of the tumor and 2C is the appearance of the tissue in
the cutting interface after tumor incision.
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Figure 3

A: HE staining × 40. B: HE staining × 100.


