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Lipomatosis is a diffuse overgrowth of mature adipose tissue. Point mutations in mitochondri-
al genes have been implicated in its pathogenesis, which increase oxidative stress. Nine cases 
of sarcoma associated with lipomatosis have been reported to date, of which only one was a 
dedifferentiated liposarcoma. We report a case of retroperitoneal primary dedifferentiated li-
posarcoma with pancreatic involvement and multiple metastases in soft tissue, in the context of 
lipomatosis. Expression of 4-hydroxy-2-nonenal and 8-hydroxy-2’-deoxyguanosine as markers 
of oxidative stress increased in sarcoma cells invading the pancreas. This case indicates the po-
tential for the generation of dedifferentiated liposarcoma in lipomatosis via oxidative stress and 
underscores the necessity for follow-up of patients with lipomatosis.
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Introduction
Lipomatosis is a diffuse overgrowth of mature adi-
pose tissue.1 The basic mechanism underlying lipo-
matosis is not well-understood. In some cases, an 
autosomal dominant inheritance has been suggest-
ed.2 The 8344 mutation in the transfer RNALys gene 
of mitochondrial DNA has been implicated in the 
pathogenesis of symmetric lipomatosis.3 Nine cases 
of sarcoma associated with lipomatosis have been 
reported to date: four atypical lipomatous tumors, 
three myxoid liposarcomas, one dedifferentiated 
liposarcoma, and one pleomorphic liposarcoma 
(Table 1).4–11 We report a case of retroperitoneal pri-
mary dedifferentiated liposarcoma with pancreatic 
involvement and multiple metastases in soft tissue, 
in the context of lipomatosis. Moreover, we inves-
tigated the increase of oxidative stress due to mi-
tochondrial dysfunction, performing immunohis-
tochemistry for 4-hydroxy-2-nonenal (4HNE) and 
8-hydroxy-2’-deoxyguanosine (8-OHdG), which are 
representative biomarkers for oxidative stress, on 
an operative specimen.12,13 

Case presentation 
A 60-year-old man presented with multiple subcu-
taneous tumors. He had one tumor in the abdomen, 
nine in the right upper extremity, and 15 in the left up-
per extremity 10 years ago. All the tumors had been 

marginally resected at another hospital eight years 
ago. Examination of the largest abdominal tumor 
measuring 3 cm led to a diagnosis of lipoma without 
any cytological atypia (Fig. 1a, b). He noticed a rapidly 
growing mass in his left chest wall, where a lipoma 
had not existed six months before and visited the pre-
vious hospital. He had a subcutaneous tumor in his 
left chest wall (4 cm) and left forearm (2 cm), and these 
two tumors were resected marginally. Pathological 
diagnosis of the forearm tumor indicated a lipoma, 
while the tumor of the chest wall was suspected to be 
a sarcoma (Fig. 2a, b). He was referred to our hospital 
for additional treatment. His medical history revealed 
a diagnosis of urinary calculus at the age of 30 years, 
diabetes from the age of 40 years, and hyperuricemia 
and hyperlipidemia from 50 years of age. His family 
history revealed his mother had multiple lipomas and 
his father had urinary bladder cancer. Physical exami-
nation revealed a 3-cm operation scar with a subcuta-
neous tumor measuring 3 cm. The tumor was elastic, 
soft, non-adhesive, and not tender. Laboratory investi-
gations showed increased Cr (1.18 mg/dl) and HbA1c 
(7.1%) levels. Tumor markers (CEA, CA19-9, CA125, 
CYFRA, NSE, and DUPAN-2) were all negative upon 
testing. On computed tomography (CT) images, after 
intravenous injection of contrast medium, contrast up-
take by the 4-cm subcutaneous tumor in the left chest 
wall was observed. There was no lipomatous compo-

Fig. 1 Hematoxylin and eosin staining showing lobules 
of mature adipocytes without any cytological atypia (a: 
50x magnification; b: 200x magnification).

Fig. 2 Malignant spindle cell neoplasm suspected of sar-
coma was evident on hematoxylin and eosin staining (a: 
50x magnification; b: 200x magnification).
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nent (Fig. 3a). On CT scans, a subcutaneous tumor (2 
cm) in the right back was also observed with contrast 
uptake (Fig. 3b). CT scans showed a 3-cm lipoma-
tous tumor of low attenuation in the left longissimus 
muscle (Fig. 3c). Abdominal CT showed a well-cir-
cumscribed, poorly enhanced mass measuring about 
3 cm in diameter in the body of the pancreas. There 
was no sign of dilatation of the distal pancreatic ducts 
(Fig. 3d). First, wide resection of the two tumors of the 
chest wall was performed. Both tumors were resect-
ed en bloc with the underlying fascia and a horizontal 
3-cm margin. Skin defects were sutured. Histological 
examination of both lesions revealed spindle cell ma-
lignant, grade 3 lesions, according to the Fédération 
nationale des centres de lutte contre le cancer (FN-
CLCC) grading system for mesenchymal neoplasms 
(Fig. 4a-c). In particular, the morphological and im-
munohistochemical features (MDM2 nuclear expres-
sion [Fig. 4d] and all other markers [desmin, S100 pro-
tein, CD34, CD31, cytokeratin AE1/AE3, caldesmon, 

Fig. 3 (a) CT scans after intravenous injection of contrast 
medium showed a subcutaneous tumor (4 cm) in the left 
chest wall with uptake of contrast. There was no lipo-
matous component. CT scans showed (b) a subcutaneous 
tumor (2 cm) in the right back with uptake of contrast 
and (c) a lipomatous tumor (3 cm) with low attenuation 
in the left longissimus muscle. (d) Abdominal CT showed 
a well-circumscribed, poorly enhanced mass measuring 
about 3 cm in diameter in the body of the pancreas. There 
was no sign of dilatation of the distal pancreatic ducts. 
CT, computed tomography.

Fig. 4 The subcutaneous tumor in the left chest wall (a: 
100x magnification; b: 200x magnification) and the sub-
cutaneous tumor in the right back (c: 200x magnifica-
tion) evidenced the same morphological features consist-
ent with dedifferentiated liposarcoma, showing MDM2 
nuclear expression in low- and high-grade components 
(d: 200x magnification).

cytokeratin CAM 5.2, smooth muscle actin, factor VIII, 
HMB45, EMA, c-Kit, CD56, and melan A negative) 
are consistent with the diagnosis of dedifferentiated 
liposarcoma. Magnetic resonance imaging of the ab-
domen showed a well-circumscribed mass measuring 
4 cm in diameter and applying pressure on the body 
of the pancreas. The mass was homogenously hypoin-
tense on T1-weighted images (Fig. 5a), but non-ho-
mogenously slightly hyperintense on T2-weighted 
images (Fig. 5b) and showed slight enhancement with 
gadolinium diethylene triaminepentaacetic acid on 
T1-weighted fat suppression images (Fig. 5c). The ra-
diological differential diagnosis included a metastasis 
from dedifferentiated liposarcoma of the chest wall, 
malignant lymphoma, or hypovascular neoplasm of 
the endocrine pancreas. The patient underwent endo-
scopic ultrasonography-guided fine needle aspiration 
biopsy of the pancreatic lesion. Cell block examina-
tion obtained from the pancreatic lesion showed a 
prevalent spindle cell malignant tumor with cytolog-
ical atypia resembling the high-grade component of 
dedifferentiated liposarcoma of the chest wall tumors 
(Fig. 6a, b). We therefore performed central pancrea-
tectomy because it was impossible to separate the tu-
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mor adhered to the body of the pancreas. Histological 
examination of the specimen showed localization of 
the high-grade component of dedifferentiated lipo-
sarcoma (Fig. 7). Together with the histological find-
ings, the final diagnosis was retroperitoneal primary 
dedifferentiated liposarcoma with pancreatic involve-
ment and multiple metastases in soft tissue. Postop-
eratively, pancreatic fistula occurred, and the patient 
was treated with antibacterial agents, drainage, and 
protease inhibitors. F-18 fluorodeoxyglucose positron 
emission tomography/CT showed increased fluoro-
deoxyglucose uptake in the right adrenal gland and 
in multiple bones three months after the surgery for 
the pancreatic lesion. Pazopanib administration for 
two months failed to suppress tumor growth, and the 
patient died one year and one month after the surgery 
for the pancreatic lesion. Immunohistochemistry for 
4HNE and 8-OHdG was performed on formalin-fixed 
tissue of the left chest wall and pancreatic tumors, 
demonstrating near-negativity for 4HNE in fat cells, 
weak positivity in a few sarcoma cells of the prima-
ry pancreatic tumor, and diffuse positivity in sarco-

Fig. 5 Magnetic resonance imaging of the abdomen 
showed a well-circumscribed mass measuring 4 cm in 
diameter and applying pressure on the body of the pan-
creas. The mass was (a) homogenously hypointense on 
T1-weighted images, (b) non-homogenously slightly hy-
perintense on T2-weighted images, and (c) showed slight 
enhancement with gadolinium diethylene triaminepen-
taacetic acid on T1-weighted fat suppression images.

Fig. 6 Hematoxylin and eosin staining relative to cell 
block obtained of the pancreatic lesion that showed a 
prevalent spindle cell malignant tumor with cytology 
consistent with the high-grade component of dedifferen-
tiated liposarcoma (a: 100x magnification; b: 200x mag-
nification).

ma cells invading the pancreas (Fig. 8a-c). Regarding 
8-OHdG, weak positivity in a few sarcoma cells of 
the primary pancreatic tumor and weak positivity in 
more than half of the sarcoma cells invading the pan-
creas was observed (Fig. 9a, b).

Discussion
We report a case of retroperitoneal primary dediffer-
entiated liposarcoma with pancreatic involvement 
and multiple metastases in soft tissue, in the context 
of lipomatosis. The patient had distant metastasis af-
ter resection of the sarcomas and died, as in the case of 
dedifferentiated liposarcoma of the lower leg report-
ed by Starkloff et al. in 1951 (Table 1).5

Approximately 5–8% of all patients with lipomas 
have multiple tumors that are grossly and microscop-
ically indistinguishable from solitary lipomas.14 Lipo-
matosis (multiple lipomas) vary in number from a few 
to several hundred lesions, and they occur predomi-
nantly in the upper half of the body, with a predilec-
tion for the back, shoulder, and upper arms, as ob-
served in our case.14 Associated hypercholesterolemia 
has been noted repeatedly and it was also present in 
our case.15 

Most cases of lipomatosis seem to be inherited 
in an autosomal dominant manner.16 In our case, 
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the patient’s mother had lipomatosis as well. Fa-
milial multiple symmetric lipomatosis have the 
8344 mutation in the transfer RNALys gene of mito-
chondrial DNA.3 The cells harboring the mutation 
contain mitochondria with an abnormal ultras-
tructure, produce increased levels of reactive oxy-
gen species, and express upregulated antioxidant 
genes.17 Mitochondria are intracellular organelles 
in eukaryotic cells that participate in bioenergetic 
metabolism and cellular homeostasis, including 
the generation of adenosine triphosphate (ATP) 
through electron transport and oxidative phos-
phorylation, in conjunction with the oxidation of 
metabolites by the tricarboxylic acid cycle and ca-
tabolism of fatty acids by β-oxidation. Mitochon-
drial dysfunction caused by mitochondrial DNA 
mutations increases the production of reactive 
oxygen species, and the initiation and execution 
of apoptosis.18,19 Mitochondria contain multiple 
copies of mitochondrial DNA.20 Human mito-
chondrial DNA is a 16.6-kb, double-stranded, cir-
cular DNA molecule that encodes 13 respiratory 
enzyme complex polypeptides, 22 transfer RNAs, 
and 2 ribosomal RNAs required for mitochondrial 
protein synthesis.21 Because mitochondrial DNA is 
essential for the maintenance of functionally com-

Fig. 7 On hematoxylin and eosin staining, the localization 
of the high-grade component of dedifferentiated liposarco-
ma (on the right of the figure) was observed in the pancre-
atic tissue (on the left of the figure, 100x magnification)

Fig. 8 Immunohistochemistry of 4HNE (clone HNEJ-2, 
dilution 1:100; Nikken Seil) demonstrating near-nega-
tivity in fat cells (a: 200x magnification), weak positivity 
in a few sarcoma cells of the primary pancreatic tumor (b: 
200x magnification), and diffuse positivity in sarcoma 
cells invading the pancreas (c: 200x of magnification). 

Fig. 9 Immunohistochemistry of 8-OHdG (clone N45.1, 
dilution 1:200; Nikken Seil) demonstrating weak positiv-
ity in a few sarcoma cells of the primary pancreatic tu-
mor (a: 200x magnification) and weak positivity in more 
than half of the sarcoma cells invading the pancreas (b: 
200x magnification).
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petent organelles, the accumulation of mitochon-
drial DNA mutations or decreased mitochondrial 
DNA copy number is expected to affect energy 
production and enhance reactive oxygen species 
generation and cell survival, and these processes 
may be involved in aging, mitochondrial diseas-
es, or cancer.22–25 In our case, oxidative stress in-
creased in sarcoma cells invading the pancreas, 
which might have contributed to the generation 
and progression of dedifferentiated liposarcoma. 
Indeed, mitochondrial DNA mutations are asso-
ciated with higher grades of glioma.26

Seventeen cases of cancer associated with multiple 
symmetric lipomatosis have been reported to date: 
one adenocarcinoma of the urinary bladder, one 
Hürthle cell carcinoma of the thyroid, two squamous 
cell carcinomas of the head and neck, one breast can-
cer, one appendiceal adenocarcinoma, one breast can-

cer, and ten papillary carcinomas of the thyroid.11,27–31 
Hartley et al. reported that the presence of multiple 
lipomas might act as a marker for genetic susceptibili-
ty to malignant disease in certain families.32

The definitive evidence that lipomatosis is respon-
sible for tumorigenesis is lacking. However, this case 
indicates the potential for the generation of dedif-
ferentiated liposarcoma in lipomatosis via oxidative 
stress and underscores the necessity for follow-up of 
patients with lipomatosis. It is important to recruit li-
pomatosis patients with long-term follow-up and de-
termine the incidence of this tumor. 
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Table 1 Literature review of sarcomas associated with lipomatosis
Sr

No.

Author (Year) Age (years) 
/ Sex

Site Histology Treatment Outcome

1 Farbman (1950)[4] 52/M Retroperitoneum Myxoid lipo-
sarcoma

Resection + 
high-voltage 
roentgen ray 
therapy

DOOD (4 
mo.)

2 Starkloff et al. 
(1951)[5]

56/M Femoral region Atypical lipo-
matous tumor

Resection CDF (21 mo.)

62/F Lower leg Dedifferenti-
ated liposar-
coma

Amputation DOD (15 
mo.)

3 Tizian et al. (1983)
[6]

57/F Neck Myxoid lipo-
sarcoma

Resection + 
chemotherapy

NA

4 Barkhof et al. 
(1991)[7]

60/M Retroperitoneum Myxoid lipo-
sarcoma

Resection CDF (12 mo.)

Mesenterium Atypical lipo-
matous tumor

Resection

5 Amato et al. 
(1998)[8]

75/F Sigmoid mesocolon Atypical lipo-
matous tumor

Resection CDF (24 mo.)

6 Eisenstat et al. 
(2000)[9]

56/F Mediastinum Pleomorphic 
liposarcoma

Partial resection NA

7 Matsumoto et al. 
(2000)[10]

71/M Scapular region Atypical lipo-
matous tumor

Wide resection CDF (10 mo.)

8 Borriello et al. 
(2012)[11]

59/F Axilla Atypical lipo-
matous tumor

Resection + 
chemotherapy

NA

Sr, series; DOOD, death of other disease; CDF, continuous disease-free; DOD, death of disease; NA, not available; 
mo., months
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