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Case Report

We present a case of a 61-year-old gentleman referred to our
institution for investigation of a brief history of dysphagia,
predominantly for solid foods, of 3 months duration. Of note,
there was no associated weight loss, nausea, or vomiting de-
scribed. There was no significant past medical history.

Gastroscopy and endoscopic ultrasound (EUS) revealed a
massive polypoid esophageal lesion, extending from the level
of the upper esophageal sphincter to the gastroesophageal
junction. The lesion was ulcerated distally and had an inho-
mogeneous appearance at EUS. Representative biopsies taken
with a linear EUS scope were non-diagnostic. CT imaging
confirmed the endoscopic findings, with no evidence of re-
gional lymphadenopathy (Fig. 1). Clinically and radiological-
ly, the differential diagnosis included gastrointestinal stromal
tumor (GIST) and leiomyosarcoma.

A minimally invasive three-stage (McKeown) esophagec-
tomy was performed. Due to the bulk of the lesion, it was not
possible to deliver it at the cervical incision and an extension
of a midline laparoscopic port for retrieval was necessary. In
adherence with our enhanced recovery program, he
progressed on to liquids on day 2 and was tolerating a modi-
fied diet at day 5. He was discharged home on the seventh day.
He remains well.
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Pathological Findings

Grossly, a 21 cm well-circumscribed tumor was seen, which
had a solid, white, whorled cut surface (Fig. 2). Focally,
myxoid change was present. The lesion was calcified in areas.

Histologically, the tumor was an unencapsulated, ill-de-
fined, low to moderately cellular adipocytic and spindle cell
lesion, located in the submucosa and muscularis propria of the
esophagus. The adipocytic component comprised adipocytes
of varying sizes and shapes. Unequivocal lipoblasts were not
present. Bands of fibrous tissue traversed the adipocytic com-
ponent, and occasional atypical hyperchromatic stromal cells
were identified (Fig. 3). Collagenized stroma and myxoid stro-
ma were present in areas (Fig. 4).

A large, distinct, more cellular focus was identified,
consisting of spindled cells with mild cytological atypia
(Fig. 4). Thorough examination yielded no mitoses. There
was no evidence of necrosis or nuclear pleomorphism.
Osseous metaplasia, comprising benign, metaplastic bone,
with trilineage hematopoiesis, was seen focally, intimately
admixed with this more cellular component (Fig. 5).

Immunohistochemistry with p16 and with retinoblastoma
protein (pRb) showed strong and diffuse nuclear staining
throughout all components of the tumor (Fig. 6). CD34, S100,
and smooth muscle actin were negative in the lesional cells.

Fluorescence in situ hybridization (FISH) showed amplifi-
cation of MDM? in both the adipocytic component and in the
more cellular spindle cell component (Fig. 7).

This constellation of morphological, immunohistochemi-
cal, and cytogenetic features represents an atypical lipomatous
tumor/well-differentiated liposarcoma (ALT/WDL) of the
esophagus, with a focus of low-grade dedifferentiation.

Discussion

Rare cases of primary liposarcoma of the esophagus have
been reported in the literature, most of them being of the
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Fig. 1 CT imaging showed a
large mass (red arrow) bulging
into the lumen of the esophagus,
extending along the entire length
of the thoracic esophagus,
commencing just below the
cricopharyngeus and extending
almost to the gastroesophageal
junction

atypical lipomatous tumor/well-differentiated liposarcoma
(ALT/WDL) type [1-4]. Esophageal dedifferentiated
liposarcomas (DDLs) are extremely rare [1, 5].
Morphological, immunohistochemical, and cytogenetic fea-
tures of esophageal ALT/WDL and DDL are the same as the
features of these tumors occurring at more conventional sites.
Unique to the esophagus, the morphological features of these
entities raise the differential diagnosis of benign giant fibro-
vascular polyp (GFP). We review the clinical, histopatholog-
ical, immunohistochemical, and molecular attributes of esoph-
ageal GFP, ALT/WDL, and DDL.

GFP of the esophagus (previously called “fibroma” or
“fibrolipoma”) was first proposed in 1957 as a unifying term
for polypoid esophageal lesions lined by benign squamous
epithelium, containing variable amounts of mature fat and
fibrous tissue. GFPs of the esophagus are rare, reactive, non-
neoplastic lesions [5]. They typically present as pedunculated
polypoid masses, which partially obstruct the esophageal lu-
men. The clinical presentation can be dramatic, with reports of
patients regurgitating tumors and descriptions of death from
asphyxiation [6-8].

Fig. 2 The entire specimen consisted of a 21 cm elongated, sausage-
shaped, well-circumscribed tumor, which had a firm, white, whorled cut
surface
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Histologically, GFPs consist of an admixture of mature
adipose tissue and fibrous zones; the relative percentages of
these two components are highly variable [5].

Immunohistochemistry shows that the lesional cells of
GFPs are negative for pl6, MDM2, and CDK4.
Immunohistochemistry with retinoblastoma protein (pRb)
shows diffuse nuclear positivity, indicating that there is no
evidence of deletion of tumor suppressor gene RBI. MDM?2
fluorescence in situ hybridization (FISH) does not show
amplification.

In recent years, it has become increasingly apparent that
cases reportedly showing “classical” morphological features
of GFP may show ring or marker chromosomes with regional
amplification of chromosome 12q13-21 (the genetic hall-
marks of ALT/WDL) [9]. In addition, there have been several
case reports of morphologically typical ALT/WDL clinically
mimicking GFP in the esophagus [3, 10, 11]. Thus, Graham
and colleagues have suggested that most (if not all) esophage-
al GFPs represent well-differentiated and dedifferentiated
liposarcomas, and they conclude that the diagnosis of GFP
should be made with great caution in the esophagus, and only
after careful morphological study and MDM?2 FISH has ex-
cluded the possibility of liposarcoma.

Atypical lipomatous tumor/well-differentiated liposarcoma
(ALT/WDL) and dedifferentiated liposarcoma (DDL) form
the largest subgroup of liposarcomas, and represent a morpho-
logical and behavioral spectrum of one disease entity [12, 13].

ALT/WDL is a locally aggressive mesenchymal neoplasm.
The term “atypical lipomatous tumor” (ALT) is preferred in
superficial soft tissue sites amenable to wide local excision. In
deep-seated locations where curative resection cannot be
achieved, such as in the retroperitoneum and mediastinum,
the term “well-differentiated liposarcoma” (WDL) is used
for the same lesion [14]. Graham et al. suggest that the term
WDL, rather than ALT, should be used in the esophagus.

Esophageal WDLs are quite rare, with fewer than 50
reported cases, most commonly occurring in the 7th decade
of life [3, 5]. They typically cause no symptoms until they
reach a substantial size, impairing esophageal transit and,
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Fig. 3 The esophageal tumor was
an unencapsulated, ill-defined,
low to moderately cellular
adipocytic and spindle cell lesion
(a, 100x and b, 200x), located in
the submucosa and muscularis
propria of the esophagus. The
adipocytic component comprised
adipocytes of varying sizes and
shapes (¢, 100x). Occasional
atypical hyperchromatic stromal
cells were identified within the
fibrous tissue (d, 400x)

thus, causing dysphagia. Other presenting symptoms in-
clude vomiting, weight loss, shortness of breath, chest dis-
comfort, and anorexia [3]. Most ALT/WDLs of esophagus
appear as large, elongated, smooth polyps within the esoph-

ageal lumen [3].

Fig. 4 Myxoid stroma was
present in areas, and contained
bland spindled and stellate cells
(a, 100 and b, 400x). A more
cellular focus was present,
consisting of spindled cells with
mild cytological atypia (¢, 100x).
There was no evidence of mitotic
activity, nuclear pleomorphism,
or necrosis (d, 200x)

Microscopically, WDLs are composed entirely or in part of
an adipocytic proliferation with significant variation in adipo-
cyte size and a variable number of atypical, enlarged,
hyperchromatic stromal cells, present in fibrous septae.
Myxoid change is well recognized in WDLs. Lipoblasts are
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Fig. 5 Osseous metaplasia,
comprising benign, metaplastic
bone, with trilineage
hematopoiesis, was seen focally
(a, 100x; b, 200%)

cells with hyperchromatic nuclei that are indented or sharply
scalloped due to lipid-rich mono- or multi-vacuolated cyto-
plasmic droplets. They may or may not be present in WDLs,
and this is reflected in the current World Health Organization
(WHO) diagnostic criteria for ALT/WDL, whereby lipoblasts
are considered a helpful clue, but not a prerequisite, for the
diagnosis [15]. Graham and colleagues reported that the mor-
phological features of esophageal WDLs typically seem to be
less impressive than those of their soft tissue and retroperito-
neal counterparts, usually lacking markedly pleomorphic,
hyperchromatic stromal cells, and instead showing an in-
creased number of slightly enlarged stromal cells with irregu-
lar, hyperchromatic nuclei [5].

ALT-WDLs are characterized by supernumerary ring chro-
mosomes or giant marker chromosomes that demonstrate am-
plifications in the chromosomal region 12q13-15 [16]; these

Fig. 6 Immunohistochemistry
with p16 (a and b, both 400x) and
with retinoblastoma protein (pRb)
(¢ and d, both 400x) showed
strong and diffuse nuclear stain-
ing in the well-differentiated (a
and ¢) and in the dedifferentiated
(b and d) components of the
tumor
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amplifications constantly affect MDM?2 (100%), and frequent-
ly CDK4 (90%), and HMGA?2 genes. As such, ALT/WDLs
demonstrate MDM2 and CDK4 overexpression by immuno-
histochemistry. Amplifications of MDM?2 and CDK4 can be
detected using FISH, which is currently the criterion standard
method [17, 18]. p16™*** (p16) is a transcript of the cyclin-
dependent kinase inhibitor 2A (CDKN2A) gene and it inhibits
cell cycle progression by binding to CDK4 [19]. p16 has been
proposed as a diagnostic marker for ALT/WDL as it has been
shown to be over-expressed in these tumors by both quantita-
tive reverse-transcription polymerase chain reaction and im-
munohistochemistry [20]. Nuclear Rb expression is typically
intact in ALT/WDLs.

DDL is a “non-lipogenic sarcoma” arising in association
with a well-differentiated liposarcoma/an atypical lipomatous
tumor. Up to 90% of DDLs present as de novo neoplasms and
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Fig. 7 Fluorescence in situ hybridization (FISH) showed amplification of
MDM? in the well-differentiated adipocytic component (demonstrated in
this image) as well as in the more cellular dedifferentiated spindle cell
component (not shown). The green probe represents the centromere of
chromosome 12 and the pink probe represents the MDM?2 gene

the remaining DDLs occur as a recurrence of a pre-existing
ALT/WDL, after an average interval of 7.7 years [21].
Dedifferentiation can occur in up to 10% of ALT/WDLs at
any site [22], with the risk being greater in tumors that are
deep-seated, particularly those in the retroperitoneum, where
this risk is approx. 28% [22-24]. Primary esophageal DDLs
are extremely rare [5].

DDLs can show a spectrum of morphological appearances.
The majority shows features of undifferentiated pleomorphic
sarcoma or spindle cell sarcoma not otherwise specified [22],
characterized by high to moderate cellularity, comprising cells
disposed in loose fascicles, patternless distributions, or some-
times with a storiform architecture, within variably fibrous stro-
ma. Nuclear pleomorphism, with moderate to marked cytolog-
ical atypia is seen, the mitotic index is variable and necrosis can
also be seen [25, 26]. Prominent myxoid stroma can be a fea-
ture of DDLs. When present, atypical spindle or ovoid cells
with a myxofibrosarcoma-like morphology are seen within
the myxoid stroma. Metaplastic bone, meningothelial-like
whorls, and metaplastic cartilage may be seen rarely [27-29].
DDLs may exhibit heterologous differentiation toward other
mesenchymal lineages, including chondroid, osteoid, myoid
(rhabdomyosarcomatous or leiomyosarcomatous elements),
or smooth muscle [21, 30, 31]. Rarely, angiosarcomatous dif-
ferentiation has been described [32].

A minority of DDLs are of low cellularity and low grade,
comprising only histologically “low-grade” areas resembling
fibromatosis or low-grade fibromyxoid sarcoma [21, 33, 34].
Low cellularity DDLs are composed of sparsely to moderately
cellular proliferations comprising loose fascicles or patternless
distributions of fibroblast-like spindle cells with mild nuclear
atypia and low mitotic activity [22].

Graham et al. described three cases of esophageal DDLs,
which comprised significant zones of mitotically active, variably
pleomorphic, non-lipogenic spindle cell sarcoma, with one case
showing a whorled, “perineurioma-like” growth pattern [5].

DDLs can show variable expression of CD34, with focal
positivity for smooth muscle actin and desmin, while S100
protein is absent in non-lipogenic areas of DDLs [22]. A re-
cent paper details the results of whole-exome sequencing per-
formed on 50 DDLs, all of which were defined by 12q13-15
amplifications, including highly recurrent copy number gains
or amplification of MDM?2 (100% of samples), CDK4 (92%),
and HMGA?2 (76%) [35]. There is strong correlation between
expression of MDM2 and CDK4 immunohistochemical stains
and their gene amplification status [36]. In addition, the as-
sessment of MDM?2 gene amplification by FISH is a highly
useful adjunctive diagnostic tool for the diagnosis of DDL
[37]. p16 has been shown to be the most sensitive and specific
marker for detecting DDLs [38], and the combination of p16
with CDK4 and MDM?2 is a useful immunohistochemical
panel in distinguishing DDLs from other adipocytic neo-
plasms in the differential diagnosis.

Spindle cell adipocytic tumors of the esophagus can be
challenging and accurate histological classification is essen-
tial. The distinction between esophageal WDLs and benign
adipocytic tumors, such as benign lipomas, both of conven-
tional and spindle cell/pleomorphic types [5], is crucial be-
cause of differences in both prognosis and treatment.
Difficulties diagnosing WDL may be encountered when the
atypical stromal cells are poorly represented or absent and
when lipoblasts are not seen. In lipomas, fibrosis, necrosis,
inflammatory cells, and pseudo-lipoblasts may be present,
leading pathologists to consider a diagnosis of WDL.
MDM? gene amplification by FISH is an essential adjunct to
prevent both under- and over-diagnosis of WDL [39].

The diverse histological patterns of DDL can lead to diffi-
culty in distinguishing it from other sarcomas, particularly in
tumors in which a component of WDL is lacking [22]. The
diagnosis of DDL is prognostically significant, as it has a
lower tendency toward local recurrence and metastasis, when
compared with morphologically similar pleomorphic sarco-
mas such as leiomyosarcomas or undifferentiated pleomor-
phic sarcomas [26]. Morphological clues to identify DDLs
are the presence of an abrupt transition from a well-
differentiated adipocytic component into non-lipogenic spin-
dle cell areas, and/or the presence of higher-grade areas, wide-
spread atypia, and varied morphology or nuclear pleomor-
phism [22]. Essentially, all neoplasms in the differential diag-
nosis of DDL will lack any adjacent WDL, and will tend to
lack expression of p16, CDK4, and MDM2 by immunohisto-
chemistry and evidence of MDM?2 amplification by FISH
[22].

The prognosis of spindle cell adipocytic tumors of the
esophagus varies widely. Most cases reported as esophageal
GFP had a benign clinical course, and the rare deaths de-
scribed were caused by asphyxia after regurgitation of the
polyp and obstruction of the upper airway. While WDL has
no metastatic potential, Graham and colleagues state that the
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natural history of esophageal WDL appears to be similar to
that of their more common somatic soft tissue counterparts,
with potential for local recurrence and dedifferentiation (in up
to 10% of ALT/WDLs) [14, 22]. DDLs behave in a more
aggressive manner than WDLs, with a greater propensity for
local recurrence and the capacity to metastasize, but they tend
to behave less aggressively than other pleomorphic sarcomas
[21, 22, 26]. Graham et al. report in their recent review that
esophageal DDLs have a relatively high risk of metastases [5].
Macroscopic tumor clearance at any site has been shown to be
significantly associated with reduced local recurrence and im-
proved survival [40]. Histologically, low-grade DDLs have
been shown to have the capacity to metastasize and to behave
like traditional DDLs, rather than like WDLs [21, 41].

Given the typically large size of theses lesions, the question
of the representivity of lesions’ pre-/intra-operative (either
FNA and/or biopsy) diagnosis arises. As seen with the pre-
operative attempt at ascertaining the diagnosis in our case, it
can be difficult to obtain enough tissue to render an accurate
diagnosis. In addition, multiple sections of our excised lesion
had to be examined histologically because of its complex ap-
pearance, being composed of spindle cells, fat and vessels, the
deceptively bland cytology, and the heavy reliance of ancillary
tests, in this case, immunohistochemistry and the diagnostic
application of FISH for MDM?2 amplification.

Conclusion

We report a case of a 21 cm atypical lipomatous tumor/well-
differentiated liposarcoma of the esophagus, with a focus of
well-differentiated dedifferentiation. Fluorescence in situ hy-
bridization analysis demonstrated the presence of MDM?2 am-
plification in both the well-differentiated liposarcoma compo-
nent and the dedifferentiated component.

Primary esophageal WDLs are extremely rare, and the
presence of a low-grade dedifferentiated focus within a prima-
ry esophageal WDL is exceptionally rare.

As highlighted by this case, the classification of spindle cell
adipocytic tumors of the esophagus can be a significant chal-
lenge to pathologists. Morphologically, giant fibrovascular
polyp of the esophagus may be indistinguishable from WDL
and DDL. Ancillary tests are required to make this important
distinction.

When faced with spindle cell adipocytic tumors of the
esophagus, clinical, histopathological, immunohistochemical,
and molecular approaches must be combined to overcome
diagnostic challenges and render an accurate diagnosis.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

@ Springer

References

1. Lin Z-C, Chang X-Z, Huang X-F, Zhang C-L, G-S Y, S-Y W, et al.
Giant liposarcoma of the esophagus: a case report. World J
Gastroenterol. 2015;21(33):9827-32. https://doi.org/10.3748/wjg.
v21.i133.9827.

2. Myung JK, Jeong JB, Han D, Song CS, Moon HJ, Kim YA, et al.
Well-differentiated liposarcoma of the oesophagus: clinicopatho-
logical, immunohistochemical and array CGH analysis. Pathol
Oncol Res. 2011;17(2):415-20. https://doi.org/10.1007/s12253-
010-9322-2.

3. Boni A, Lisovsky M, Dal Cin P, Rosenberg AE, Srivastava A.
Atypical lipomatous tumor mimicking giant fibrovascular polyp
of the esophagus: report of a case and a critical review of literature.
Hum Pathol. 2013;44(6):1165-70. https://doi.org/10.1016/j.
humpath.2012.10.023.

4. Liakakos TD, Troupis TG, Tzathas C, Spirou K, Nikolaou I, Ladas
S, et al. Primary liposarcoma of esophagus: a case report. World J
Gastroenterol. 2006;12(7):1149-52. https://doi.org/10.3748/wjg.
v12.i7.1149.

5. Graham RP, Yasir S, Fritchie KJ, Reid MD, Greipp PT, Folpe AL.
Polypoid fibroadipose tumors of the esophagus: ‘giant fibrovascu-
lar polyp’ or liposarcoma? A clinicopathological and molecular
cytogenetic study of 13 cases. Mod Pathol. 2017; https://doi.org/
10.1038/modpathol.2017.140.

6. Park JS, Bang BW, Shin J, Kwon KS, Kim HG, Shin YW, et al. A
case of esophageal fibrovascular polyp that induced asphyxia dur-
ing sleep. Clin Endosc. 2014;47(1):101-3. https://doi.org/10.5946/
ce.2014.47.1.101.

7. Sweeney T. Giant fibrovascular polyp causing complete oesopha-
geal obstruction. ANZ J Surg. 2011;81(11):845-6. https://doi.org/
10.1111/5.1445-2197.2011.05877 .x.

8. Sargent RL, Hood IC. Asphyxiation caused by giant fibrovascular
polyp of the esophagus. Arch Pathol Lab Med. 2006;130(5):725-7.

9. Yu Z, Bane BL, Lee JY, Pitha JV, Peyton M, Houck J, et al.
Cytogenetic and comparative genomic hybridization studies of an
esophageal giant fibrovascular polyp: a case report. Hum Pathol.
2012;43(2):293-8. https://doi.org/10.1016/j.humpath.2011.04.022.

10. Jakowski JD, Wakely PE Jr. Rhabdomyomatous well-differentiated
liposarcoma arising in giant fibrovascular polyp of the esophagus.
Ann Diagn Pathol. 2009;13(4):263-8. https://doi.org/10.1016/].
anndiagpath.2008.04.004.

11. Beylergil V, Simmons MZ, Ulaner G, Jurcic J, Hibshoosh H,
Carrasquillo JA. FDG PET/CT findings in a rare case of giant
fibrovascular polyp of the esophagus harboring atypical lipomatous
tumor/well-differentiated liposarcoma. Clin Nucl Med. 2014;39(3):
288-91. https://doi.org/10.1097/RLU.0000000000000358.

12. Nascimento AG. Dedifferentiated liposarcoma. Semin Diagn
Pathol. 2001;18(4):263-6.

13.  Laurino L, Furlanetto A, Orvieto E, Dei Tos AP. Well-differentiated
liposarcoma (atypical lipomatous tumors). Semin Diagn Pathol.
2001;18(4):258-62.

14.  Fletcher CD. The evolving classification of soft tissue tumours: an
update based on the new WHO classification. Histopathology.
2006;48(1):3-12. https://doi.org/10.1111/j.1365-2559.2005.02284.x.

15.  Michal M, Kazakov DV, Hadravsky L, Michalova K, Grossmann P,
Steiner P, et al. Lipoblasts in spindle cell and pleomorphic lipomas:
a close scrutiny. Hum Pathol. 2017;65:140—6. https://doi.org/10.
1016/j.humpath.2017.05.006.

16.  Mertens F, Panagopoulos I, Mandahl N. Genomic characteristics of
soft tissue sarcomas. Virchows Arch. 2010;456(2):129-39. https://
doi.org/10.1007/s00428-009-0736-8.

17. Sirvent N, Coindre JM, Maire G, Hostein I, Keslair F, Guillou L,
et al. Detection of MDM2-CDK4 amplification by fluorescence in
situ hybridization in 200 paraffin-embedded tumor samples: utility


https://doi.org/10.3748/wjg.v21.i33.9827
https://doi.org/10.3748/wjg.v21.i33.9827
https://doi.org/10.1007/s12253-010-9322-2
https://doi.org/10.1007/s12253-010-9322-2
https://doi.org/10.1016/j.humpath.2012.10.023
https://doi.org/10.1016/j.humpath.2012.10.023
https://doi.org/10.3748/wjg.v12.i7.1149
https://doi.org/10.3748/wjg.v12.i7.1149
https://doi.org/10.1038/modpathol.2017.140
https://doi.org/10.1038/modpathol.2017.140
https://doi.org/10.5946/ce.2014.47.1.101
https://doi.org/10.5946/ce.2014.47.1.101
https://doi.org/10.1111/j.1445-2197.2011.05877.x
https://doi.org/10.1111/j.1445-2197.2011.05877.x
https://doi.org/10.1016/j.humpath.2011.04.022
https://doi.org/10.1016/j.anndiagpath.2008.04.004
https://doi.org/10.1016/j.anndiagpath.2008.04.004
https://doi.org/10.1097/RLU.0000000000000358
https://doi.org/10.1111/j.1365-2559.2005.02284.x
https://doi.org/10.1016/j.humpath.2017.05.006
https://doi.org/10.1016/j.humpath.2017.05.006
https://doi.org/10.1007/s00428-009-0736-8
https://doi.org/10.1007/s00428-009-0736-8

J Gastrointest Canc (2019) 50:589-595

595

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

in diagnosing adipocytic lesions and comparison with immunohis-
tochemistry and real-time PCR. Am J Surg Pathol. 2007;31(10):
1476-89. https://doi.org/10.1097/PAS.0b013¢3 1805811t
Weaver J, Rao P, Goldblum JR, Joyce MJ, Turner SL, Lazar AJ,
et al. Can MDM2 analytical tests performed on core needle biopsy
be relied upon to diagnose well-differentiated liposarcoma? Mod
Pathol. 2010;23(10):1301-6. https://doi.org/10.1038/modpathol.
2010.106.
Kim WY, Sharpless NE. The regulation of INK4/ARF in cancer and
aging. Cell. 2006;127(2):265-75. https://doi.org/10.1016/j.cell.
2006.10.003.
Louis-Brennetot C, Coindre JM, Ferreira C, Pérot G, Terrier P,
Aurias A. The CDKN2A/CDKN2B/CDK4/CCNDI1 pathway is
pivotal in well-differentiated and dedifferentiated liposarcoma on-
cogenesis: an analysis of 104 tumors. Genes Chromosomes Cancer.
2011;50(11):896-907. https://doi.org/10.1002/gcc.20909.
Henricks WH, Chu YC, Goldblum JR, Weiss SW. Dedifferentiated
liposarcoma: a clinicopathological analysis of 155 cases with a
proposal for an expanded definition of dedifferentiation. Am J
Surg Pathol. 1997;21(3):271-81. https://doi.org/10.1097/
00000478-199703000-00002.
Thway K, Jones RL, Noujaim J, Zaidi S, Miah AB, Fisher C.
Dedifferentiated Liposarcoma: updates on morphology, genetics,
and therapeutic strategies. Adv Anat Pathol. 2016;23(1):30-40.
https://doi.org/10.1097/PAP.0000000000000101.
Weiss SW, Rao VK. Well-differentiated liposarcoma (atypical lipo-
ma) of deep soft tissue of the extremities, retroperitoneum, and
miscellaneous sites. A follow-up study of 92 cases with analysis
of the incidence of “dedifferentiation”. Am J Surg Pathol.
1992;16(11):1051-8. https://doi.org/10.1097/00000478-
199211000-00003.
Lucas DR, Nascimento AG, Sanjay BK, Rock MG. Well-
differentiated liposarcoma. The Mayo Clinic experience with 58
cases. Am J Clin Pathol. 1994;102(5):677-83. https://doi.org/10.
1093/ajcp/102.5.677.
Hasegawa T, Seki K, Hasegawa F, Matsuno Y, Shimodo T, Hirose
T, et al. Dedifferentiated liposarcoma of retroperitoneum and mes-
entery: varied growth patterns and histological grades—a clinico-
pathologic study of 32 cases. Hum Pathol. 2000;31(6):717-27.
https://doi.org/10.1053/hupa.2000.8222.
McCormick D, Mentzel T, Beham A, Fletcher CD. Dedifferentiated
liposarcoma. Clinicopathologic analysis of 32 cases suggesting a
better prognostic subgroup among pleomorphic sarcomas. Am J
Surg Pathol. 1994;18(12):1213-23. https://doi.org/10.1097/
00000478-199412000-00004.
Nascimento AG, Kurtin PJ, Guillou L, Fletcher CD.
Dedifferentiated liposarcoma: a report of nine cases with a peculiar
neurallike whorling pattern associated with metaplastic bone for-
mation. Am J Surg Pathol. 1998;22(8):945-55. https://doi.org/10.
1097/00000478-199808000-00004.
Fanburg-Smith JC, Miettinen M. Liposarcoma with
meningothelial-like whorls: a study of 17 cases of a distinctive
histological pattern associated with dedifferentiated liposarcoma.
Histopathology. 1998;33(5):414-24. https://doi.org/10.1046/j.
1365-2559.1998.00536.x.
Thway K, Robertson D, Thway Y, Fisher C. Dedifferentiated
liposarcoma with meningothelial-like whorls, metaplastic bone for-
mation, and CDK4, MDM2, and p16 expression: a morphologic

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

and immunohistochemical study. Am J Surg Pathol. 2011;35(3):
356-63. https://doi.org/10.1097/PAS.0b013e31820832c1.
Marino-Enriquez A, Fletcher CD, Dal Cin P, Hornick JL.
Dedifferentiated liposarcoma with “homologous” lipoblastic
(pleomorphic liposarcoma-like) differentiation: clinicopathologic
and molecular analysis of a series suggesting revised diagnostic
criteria. Am J Surg Pathol. 2010;34(8):1122-31. https://doi.org/
10.1097/PAS.0b013¢3181e5dc49.

Binh MB, Guillou L, Hostein I, Chateau MC, Collin F, Aurias A,
et al. Dedifferentiated liposarcomas with divergent
myosarcomatous differentiation developed in the internal trunk: a
study of 27 cases and comparison to conventional dedifferentiated
liposarcomas and leiomyosarcomas. Am J Surg Pathol.
2007;31(10):1557-66. https://doi.org/10.1097/PAS.
0b013e31804b4109.

Evans HL, Khurana KK, Kemp BL, Ayala AG. Heterologous ele-
ments in the dedifferentiated component of dedifferentiated
liposarcoma. Am J Surg Pathol. 1994;18(11):1150-7. https://doi.
0rg/10.1097/00000478-199411000-00009.

Fukunaga M. Histologically low-grade dedifferentiated
liposarcoma of the retroperitoneum. Pathol Int. 2001;51(5):392—
5. https://doi.org/10.1046/j.1440-1827.2001.01208 x.

Azumi N, Curtis J, Kempson RL, Hendrickson MR. Atypical and
malignant neoplasms showing lipomatous differentiation. A study
of 111 cases. Am J Surg Pathol. 1987;11(3):161-83. https://doi.org/
10.1097/00000478-198703000-00001.

Cancer Genome Atlas Research Network, Abeshouse A,
Adebamowo C, Adebamowo SN, Akbani R, Akeredolu T, et al.
Comprehensive and integrated genomic characterization of adult
soft tissue sarcomas. Cell. 2017;171(4):950-65.€28.

Binh MB, Sastre-Garau X, Guillou L, de Pinieux G, Terrier P,
Lagacé R, et al. MDM2 and CDK4 immunostainings are useful
adjuncts in diagnosing well-differentiated and dedifferentiated
liposarcoma subtypes: a comparative analysis of 559 soft tissue
neoplasms with genetic data. Am J Surg Pathol. 2005;29(10):
1340-7. https://doi.org/10.1097/01.pas.0000170343.09562.39.
Weaver J, Downs-Kelly E, Goldblum JR, Turner S, Kulkarni S,
Tubbs RR, et al. Fluorescence in situ hybridization for MDM2 gene
amplification as a diagnostic tool in lipomatous neoplasms. Mod
Pathol. 2008;21(8):943-9. https://doi.org/10.1038/modpathol.
2008.84.

Thway K, Flora R, Shah C, Olmos D, Fisher C. Diagnostic utility of
pl6, CDK4, and MDM2 as an immunohistochemical panel in
distinguishing well-differentiated and dedifferentiated liposarcomas
from other adipocytic tumors. Am J Surg Pathol. 2012;36(3):462—
9. https://doi.org/10.1097/PAS.0b013¢3182417330.

Clay MR, Martinez AP, Weiss SW, Edgar MA. MDM2
Amplification in Problematic Lipomatous Tumors: analysis of
FISH testing criteria. Am J Surg Pathol. 2015;39(10):1433-9.
https://doi.org/10.1097/PAS.0000000000000468.

Neuhaus SJ, Barry P, Clark MA, Hayes AJ, Fisher C, Thomas JM.
Surgical management of primary and recurrent retroperitoneal
liposarcoma. Br J Surg. 2005;92(2):246-52. https://doi.org/10.
1002/bjs.4802.

Elgar F, Goldblum JR. Well-differentiated liposarcoma of the
retroperitoneum: a clinicopathologic analysis of 20 cases, with par-
ticular attention to the extent of low-grade dedifferentiation. Mod
Pathol. 1997;10(2):113-20.

@ Springer


https://doi.org/10.1097/PAS.0b013e3180581fff
https://doi.org/10.1038/modpathol.2010.106
https://doi.org/10.1038/modpathol.2010.106
https://doi.org/10.1016/j.cell.2006.10.003
https://doi.org/10.1016/j.cell.2006.10.003
https://doi.org/10.1002/gcc.20909
https://doi.org/10.1097/00000478-199703000-00002
https://doi.org/10.1097/00000478-199703000-00002
https://doi.org/10.1097/PAP.0000000000000101
https://doi.org/10.1097/00000478-199211000-00003
https://doi.org/10.1097/00000478-199211000-00003
https://doi.org/10.1093/ajcp/102.5.677
https://doi.org/10.1093/ajcp/102.5.677
https://doi.org/10.1053/hupa.2000.8222
https://doi.org/10.1097/00000478-199412000-00004
https://doi.org/10.1097/00000478-199412000-00004
https://doi.org/10.1097/00000478-199808000-00004
https://doi.org/10.1097/00000478-199808000-00004
https://doi.org/10.1046/j.1365-2559.1998.00536.x
https://doi.org/10.1046/j.1365-2559.1998.00536.x
https://doi.org/10.1097/PAS.0b013e31820832c1
https://doi.org/10.1097/PAS.0b013e3181e5dc49
https://doi.org/10.1097/PAS.0b013e3181e5dc49
https://doi.org/10.1097/PAS.0b013e31804b4109
https://doi.org/10.1097/PAS.0b013e31804b4109
https://doi.org/10.1097/00000478-199411000-00009
https://doi.org/10.1097/00000478-199411000-00009
https://doi.org/10.1046/j.1440-1827.2001.01208.x
https://doi.org/10.1097/00000478-198703000-00001
https://doi.org/10.1097/00000478-198703000-00001
https://doi.org/10.1097/01.pas.0000170343.09562.39
https://doi.org/10.1038/modpathol.2008.84
https://doi.org/10.1038/modpathol.2008.84
https://doi.org/10.1097/PAS.0b013e3182417330
https://doi.org/10.1097/PAS.0000000000000468
https://doi.org/10.1002/bjs.4802
https://doi.org/10.1002/bjs.4802

	Well-Differentiated Liposarcoma (Atypical Lipomatous Tumor) Presenting as an Esophageal Polyp
	Case Report
	Pathological Findings

	Discussion
	Conclusion
	References


