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Abstract
Controversy exists with regard to the nomenclature, treatment and outcome of a group of well-differentiated li-
pomatous tumors sometimes labelled as atypical lipomatous tumors. For elimination of inadequate or excessive 
treatment it has been advocated that the term well-differentiated liposarcomas be retained for retroperitoneal/me-
diastinal tumors and atypical lipomatous tumors for the rest of the sites. The most important prognostic factor for 
ALT/WD liposarcoma is anatomic location, overall mortality ranging from 0% for ALT of the extremities to more than 
80% for WD liposarcomas occurring in the retroperitoneum if the patients are followed up for 10-20 years. Primary 
treatment of ALT/WD liposarcoma is represented by a complete, preferably wide-margin surgical resection. The 
role of radiation therapy for atypical lipomatous tumors/well-differentiated liposarcomas is still unclear. Despite 
the side effects of postoperative radiation therapy it has been shown that in patients with positive surgical margins 
postoperative RT in doses over 64Gy, improves local control.
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Rezumat
Există multiple controverse în literatura de specialitate în ceea ce privește nomenclatura, diagnosticul și tratamen-
tul tumorilor lipomatoase bine diferenţiate, uneori denumite și tumori lipomatoase atipice. Pentru a preîntâmpina 
tratamentul excesiv,  s-a decis utilizarea termenilor de „liposarcom bine diferenţiat” pentru tumorile retroperitoneale 
și pentru cele mediastinale și „tumori lipomatoase atipice” pentru restul localizărilor. Cel mai important factor de 
prognostic pentru aceste tipuri de tumori rămâne așadar localizarea lor, mortalitatea variind de la 0% pentru tumori 
lipomatoase atipice, până la 80%  pentru liposarcoamele bine diferenţiate din retroperitoneu, pentru pacienţii urmă-
riţi pe o perioadă îndelungată de 10-20 ani. Tratamentul iniţial reprezintă rezecţia chirurgicală integrală, cu margini 
libere. Rolul radioterapiei pentru această patologie rămâne neclar, îmbunătăţind controlul local în cazurile în care 
există margini pozitive post chirurgical.
Cuvinte cheie: tumoră atipică lipomatoasă, liposarcom bine diferenţiat, margini pozitive
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INTRODUCTION
Adipocytic tumors represent the largest single group 
of mesenchymal tumors, due to the high prevalence of 
lipomas and angiolipomas. Liposarcomas are histologi-
cally divided into fi ve subtypes: myxoid, pleomorphic, 
dediff erentiated, round cell and atypical lipomatous 
tumor (well-diff erentiated liposarcoma)1. Atypical li-
pomatous tumor (ALT) is the most common histo-
logical subgroup, they account for 40% to 45% of all 
liposarcomas2. Well-diff erentiated (WD) liposarco-
mas are locally aggressive but incapable of metastasis. 
Approximately 75% develop in the deep soft tissue of 
the limbs, followed by 20% in the retroperitoneum and 
a much smaller percentage in the inguinal region and 
the mediastinum3. Th ey are usually diagnosed after the 
fi fth decade of life, with a slight male predominance re-
ported4. Atypical lipomatous tumor is an intermediate 
(locally aggressive) neoplasm composed either entirely 
or in part of a mature adipocytic proliferation showing 
signifi cant variation in cell size, atypical stromal cells 
and a limited number of scattered monovacuolated or 
multivacuolated lipoblasts.

Th e fact that WD liposarcoma shows no potential 
for metastasis unless it undergoes dediff erentiation led 
to the introduction of terms such as atypical lipoma-
tous tumor, particularly for lesions arising at surgically 
amenable locations. Because a wide excision in this lo-
cations should usually be curative the designation `sar-
coma` is not justifi ed. Atypical lipomatous tumor and 
WD liposarcoma are synonyms describing lesions whi-
ch are identical morphologically, karyotypically and in 

terms of biologic behavior. However when the tumor is 
localized in the retroperitoneum or the mediastinum, 
it is often impossible to obtain a wide surgical excision 
and, in such cases, local recurrence is almost inevitable, 
hence, at this sites, the term WD liposarcoma can be 
justifi ed. Th erefore, it has been advocated that the term 
well-diff erentiated liposarcomas be retained for retro-
peritoneal/mediastinal tumors and atypical lipomatous 
tumors for the rest3.

Macroscopically ALT/WD liposarcoma consists 
usually of a large, well-circumscribed mass. Colour va-
ries from yellow to white, depending on the proportion 
of adipocytic, fi brous or myxoid areas. Retroperitoneal 
lesions are often asymptomatic until the tumor has ex-
ceeded 20 cm in diameter.

HISTOPATHOLOGY AND GENETICS
ALT/WD liposarcoma can be subdivided morphologi-
cally into four main subtypes: adipocytic (lipoma-like), 
sclerosing, infl ammatory and spindle cell5. Tumors are 
often a mix of these variants. Adipocytic liposarcoma, 
unlike typical lipomas, has a variable cell size. We have 
focal nuclear atypia and hiperchromasia present. Th e 
number of lipoblasts varies. It is believed that lipoblasts 
represent the hallmark of any liposarcoma subtype, 
however it is important to know that the mere presen-
ce of lipoblast does not make a diagnosis of liposarco-
ma6. Sclerosing liposarcoma ranks second in frequen-
cy among the group of ALT/WD liposarcoma. Most 
commonly locations are retroperitoneal or paratesticu-
lar. Th ere is a fi brillary stroma with scattered lipoblasts 

Figure 1. ALT/WD liposarcoma (personal 
archive Dr. Dragos Zamfi rescu).
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and hyperchromatic stromal cells. Lipogenic areas may 
be hard to fi nd in a small tissue sample6. Infl ammato-
ry liposarcoma represents a rare variant of ALT/WD 
liposarcoma, occurring most often in the retroperito-
neum. Th e diff erential diagnosis in such cases is mainly 
with non adipocytic lesions such as infl ammatory myo-
fi broblastic tumor, Castleman Disease and Hodgkin or 
non-Hodgkin lymphomas6. Th e spindle cell variant of 
ALT/WD liposarcoma is composed of a bland neu-
ral-like spindle cell proliferation set in a fi brous and/or 
myxoid background6.

Immunohistochemistry plays a minor role in the di-
ff erential diagnosis of ALT/WD liposarcoma. Adipo-
cytic cells usually exhibit S-100 protein immunoreac-
tivity (Figure 3). HMB-45 immunonegativity is useful 
in the diff erential diagnosis with angiomyolipoma whi-
ch may mimic liposarcoma. Also detection of CDK4 

and MDM2 has been shown to be a sensitive and spe-
cifi c means of identifying ALT/WD liposarcoma from 
other benign lipomatous tumors (Figure 4)7.

Th e defi ning genetic features of ALT/WD lipo-
sarcoma cells are supernumerary circular and giant 
rod chromosomes (Image 5, 6). Th ese rings and giant 
markers contain amplifi cation of the 12q14-15 region, 
inclugind the MDM2, CDK4, HMGA2, SAS and 
GL1 genes. Th e supernumerary ring and giant marker 
chromosomes have been observed as the sole change 
or concomitent with a few other numerical or struc-
tural abnormalities8. Cells containing rings or giant 
markers can be observed in the same tumor sample. 
Random or aleatory telomeric associations may give a 

Figure 2. ALT/WD liposarcoma (personal 
archive Dr. Dragos Zamfi rescu).

Figure 3. ALT/WD liposarcoma pozitive S-100 protein (personal ar-
chive Dr. Dana Terzea).

Figure 4. ALT/WD liposarcoma pozitive MDM2 (personal archive Dr. 
Dana Terzea).
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the extremities to more than 80% for WD liposarco-
mas occurring in the retroperitoneum if the patients 
are followed up for 10-20 years10.

TREATMENT
Primary treatment of ALT/WD liposarcoma is repre-
sented by a complete, wide surgical resection of the 
primary tumor (total en bloc excision of the primary 
tumor without cutting into tumor tissue and having an 
adequate margin of normal tissue completely surroun-
ding the tumor).

Th e resection should take place through tissues out-
side the tumor pseudocapsule, if one exists, through 
apparently normal uninvolved tissue. Th e rationale for 
wide surgical excision of atypical lipomatous tumors 
is the prevention of recurrence and dediff erentiation. 
A statistically signifi cant correlation between positive 
surgical margins and risk of recurrence for atypical li-
pomatous tumors/well-diff erentiated liposarcomas has 
been reported11. Because it is often diffi  cult to obtain 
wide margins due to the large tumor size and proximity 
to major nerves and vessels, marginal excision can be 
justifi ed, however intralesional surgery should be avo-
ided12. Th e optimal thickness of the uninvolved tissue 
is debatable (traditionally 1 cm margins were recom-
mended), and the assessment of the margin is diffi  cult 
at best when the specimen leaves the wound due to 
the elasticity of the tissues. One cm margins seldom 
occur in reality, especially around neurovascular struc-
tures, and it is generally accepted that the type of tissue 
is important: thinner (1 to 2 mm) margins of fascia 
are likely adequate, whereas wider margins that con-
sist of fat or muscle are suggested. Periosteal stripping 
should be avoided, if possible, because it may increase 
the risk of a later radiation-related pathologic fracture, 
particularly of the femur13. Major nerves can often be 
preserved if they are carefully resected from the tumor, 
leaving the nerve sheath as a margin, as it is rare that a 
nerve is actually invaded by tumor, but if this is the case 
and for neurogenic tumors arising in the nerve itself, 
it is necessary to resect the nerve in continuity with 
the tumor. At times amputation may be the only rea-
sonable alternative, or be necessary if there is a major 
complication.

In the case of well-diff erentiated liposarcomas lo-
calized in the retroperitoneum surgical resection has 
traditionally been the only potentially curative treat-
ment. Th e ability to perform a complete surgical re-
section at the time of initial presentation is the most 
important prognostic factor for survival14-17. Th e usual 
reasons for unresectability are extensive vascular invol-

false impression of complexity to ALT/WD liposarco-
ma karyotypes9.

PROGNOSTIC
Th e most important prognostic factor for ALT/WD li-
posarcoma is anatomic location. Lesions located in sur-
gically amenable locations do not recur following com-
plete excision with a clear margin. Tumors occurring in 
deep anatomic sites such as retroperitoneum, spermatic 
cord or mediastinum if not completely excised, tend to 
recur repeatedly to the extent of threatening patient`s 
life as a result of uncontrolled local eff ects or of dedi-
ff erentiation. Th e risk of dediff erentiation varies accor-
ding to site and lesional duration and is approximately 
20% in the retroperitoneum and less than 2% in the 
limbs. Overall mortality ranges from 0% for ALT of 

Figure 5. ALT/WD liposarcoma HE 10x (personal archive Dr. Florina 
Vasilescu).

Figure 6. ALT/WD liposarcoma HE 10x (personal archive Dr. Florina 
Vasilescu).
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boost did not provide any advantage in preventing local 
recurrence32. 

RECURRENT OR METASTATIC 
DISEASE

Th e most signifi cant predictor of outcome following a 
local recurrence is the resectability of the recurrent di-
sease33. Reresection should be considered for an isola-
ted, locally recurrent tumor; approximately 60 percent 
of such tumors are potentially resectable34. However, 
with each local recurrence, there is a greater need for 
more complex en bloc resections, and tumor resectabi-
lity dramatically diminishes with each reoperation. In 
one series, resectability rates were 80 percent for pri-
mary tumors, compared with 57, 33, and 14 percent 
for fi rst, second, and third recurrences, respectively15. 
Whether there is benefi t from palliative „debulking” 
surgery in patients who have unresectable, locally re-
current disease at the time of exploration is unclear.

Th e role of chemotherapy in the treatment of lipo-
sarcomas remains controversial, and is best addressed 
on a case-by-case basis. Th e best chemotherapy regi-
men has not been established for atypical lipomatous 
tumors/well-diff erentiated liposarcomas. Higher res-
ponse rates are achieved by doxorubicin and ifosfamide 
containing combinations in liposarcomas but well-di-
ff erentiated liposarcomas demonstrated a weaker res-
ponse rate compared to other histological subtypes35. 

Given the limited effi  cacy of conventional cytotoxic 
chemotherapy, liposarcomas represents a fertile ground 
for the fi eld of drug development. Trabectedin was 
approved in November 2015 in the US for unresectable 
or metastatic liposarcoma in patients who have recei-
ved a prior anthracycline-containing regimen. It is an 
alkylating drug that binds guanine residues in the mi-
nor groove of DNA. Approval was based on a phase 3 
trial that showed a statistically signifi cant improvement 
in progression-free survival compared with dacarbazi-
ne (4.2 months vs 1.5 months). No improvement in 
overall survival was observed36. In January 2016, Eribu-
lin was approved by the US Food and Drug Administra-
tion (FDA) for unresectable or metastatic liposarcoma 
in patients who received a prior anthracycline-con-
taining regimen. Eribulin inhibits microtubules via a 
mechanism that is distinct from other microtubule-
targeting agents, such as taxanes. Th e FDA approval is 
based on the results from the subgroup of 143 patients 
with liposarcoma. In this subgroup, the results show-
ed a 7-month improvement in survival (15.6 months 
with eribulin compared with 8.4 months with dacarba-
zine)37. In a phase II trial with palbociclib in patients 

vement or the presence of multiple peritoneal implants. 
Th e primary oncologic goal is R0 resection. However, 
the large size of most retroperitoneal tumors, coupled 
with the inability to obtain wide margins due to anato-
mic constraints, makes this goal diffi  cult to achieve. In 
clinical practice, many resections are grossly complete 
but with microscopically positive margins (R1 resecti-
on), termed a “complete resection” in many literature 
reports18,19. In a review of four large series of patients 
with retroperitoneum liposarcomas from institutions 
with extensive experience in management of this disea-
se14,15,20, complete resection rates were between 50 and 
67 percent21. In the largest of these series, the „comple-
te” (R0 plus R1) and R0 resection rates were 80 and 58 
percent, respectively.Microscopically positive margins 
increase the risk for local recurrence19,22,23, but whether 
they adversely infl uence survival is less clear. In some 
series18,22,23, patients who have an R1 resection have hi-
gher rates of distant recurrence and inferior survival as 
compared with those undergoing R0 (microscopically-
negative) resections, but others have failed to show a 
relationship between microscopically positive margins 
and inferior survival17,24. Following an R1 or R2 resecti-
on, reresection of the tumor bed is preferred, if feasible, 
but this is often not possible as the residual microsco-
pic or macroscopic tumor frequently abuts structures 
or organs that cannot be easily or safely resected. For 
these patients and for those who refuse further surgery, 
postoperative RT can provide local tumor control25,26.

Th e role of radiation therapy for atypical lipomatous 
tumors/well-diff erentiated liposarcomas is unclear27,28. 
Some consider that adjuvant radiation therapy can re-
duce the risk of local recurrence27, but others are con-
cerned that this may potentiate dediff erentiation to a 
higher grade in case of recurrence28.

Th e NCCN Guidelines states that postoperative ra-
diotherapy is associated with higher rates of long-term 
treatment related side eff ects29. In one retrospective 
analysis, although there was no evidence for diff eren-
ces in disease outcome associated with the use of pre 
or postoperative RT, there was a slight increase in late 
treatment-related side eff ects with postoperative RT, 
mainly due to the higher doses used30. Despite the side 
eff ects of postoperative RT it has been shown that in 
patients with positive surgical margins postoperative 
RT in doses over 64Gy, improves local control31. For 
patients receiving 50 Gy neoadjuvant irradiation and 
who have positive surgical margins a postoperative 
RT boost of 16Gy (up to 26 Gy for gross residual di-
sease) has been used after the wound has healed (but 
still within 8 weeks after tumor resection). However, 
the results of a retrospective analysis showed that RT 
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tedly to the extent of threatening patient`s life as a re-
sult of uncontrolled local eff ects or of dediff erentiation. 
Surgical resection of the primary tumor is the essential 
component of treatment for virtually all patients. Th e 
guiding principle is total en bloc excision of the pri-
mary tumor without cutting into tumor tissue.

Because of their rarity and the frequent need for 
multimodality treatment, evaluation and management 
of liposarcomas should ideally be carried out in a cen-
ter with expertise in the treatment of sarcomas, inclu-
ding surgical, orthopedic, medical, pediatric, and radi-
ation oncology. Th e benefi t of adjuvant chemotherapy 
following optimal local therapy remains uncertain. Th is 
approach cannot be adopted as the standard of practice 
for all liposarcomas. However, patients with high-risk 
tumors should be considered for clinical trials of adju-
vant therapy. Where commercially available, trabecte-
din is recommend for the treatment for liposarcomas 
that have failed standard anthracycline or ifosfamide-
based therapy. For patients with unresectable or metas-
tatic liposarcoma who were previously treated with an 
anthracycline-containing regimen, eribulin is another 
treatment alternative.

with advanced CDK4 - amplifi ed well-diff erentiated 
or dediff erentiated liposarcoma (WD-DDLS) an im-
provement in progression free survival was observed3 8. 
It is a selective inhibitor of cyclin-dependent kinases 
CDK4 and CDK6 that inhibits growth and induces 
senescence in cell lines.

CONCLUSION
Soft tissue sarcomas are a rare and heterogeneous group 
of tumors of mesenchymal origin, which includes more 
than 50 diff erent histologic subtypes. Pathologic di-
agnosis is based on histologic morphology, immu-
nohistochemistry, and sometimes, molecular testing. 
Atypical lipomatous tumor and well-diff erentiated li-
posarcoma are synonyms describing lesions which are 
identical morphologically, karyotypically and in terms 
of biologic behavior.

Th e most important prognostic factor for ALT/WD 
liposarcoma is anatomic location. Lesions located in 
surgically amenable locations do not recur following 
complete excision with a clear margin. Tumors occur-
ring in deep anatomic sites such as retroperitoneum, 
spermatic cord or mediastinum tend to recur repea-
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