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This study reports a case of uterine liposarcoma together with a literature review. At 52 years old, our patient was diagnosed
with lipoleiomyoma by MRI. A mass (39 × 32 × 41mm3) protruding from the anterior wall of the uterine body was observed.
When the patient was 58, her previous doctor found that the tumor had grown, and she was referred to the gynecology
department of our hospital. On MRI, the major diameter was 1.23-fold longer and the volume was 1.85-fold higher
compared with the prior imaging findings. Diffusion-weighted images revealed no significant anomalous signals. Thus,
malignant tumors were included in the differential diagnosis. The patient consented to total abdominal hysterectomy and
bilateral salpingo-oophorectomy. The mass on the anterior wall remained completely in the myometrium. No implantation
was found in the abdominal cavity, and ascites was not detected. No bleeding or necrosis was observed on the cut surface.
Histopathologically, differences in the sizes of adipocytes and stromal cells were identified. There were irregularities in the
nuclear findings. The immunohistochemical findings were as follows: CDK4 (+), desmin (+), S100p (−), and Ki − 67 = 1%.
Therefore, a diagnosis of well-differentiated liposarcoma was rendered. The lesion was localized in the uterus, and it was
completely removed during surgery. Well-differentiated liposarcoma of uterine primary has no possibility of recurrence
following complete resection, and thus, the patient underwent follow-up without additional treatment. No metastasis or
recurrence has been observed for 10 months after surgery.

1. Introduction

The differential diagnosis of lipoleiomyoma and liposarcoma
of the uterus is difficult. On imaging, some of the masses that
characterize uterine lipoleiomyoma can exhibit a develop-
mental form with reduced diffusion on diffusion-weighted
images. Such lesions infiltrate the muscle layer and progress
outside the uterus on MRI. In such cases, the possibility of
liposarcoma might be considered, but the definitive diagno-
sis depends on the results of histopathological examination.
In the present case, lipoleiomyoma was suspected before sur-
gery and follow-up, but after postmenopausal observation,
the lesion increased in size. After surgical removal, the lesion

was histopathologically diagnosed as liposarcoma. The case
has been reported with a literature review [1–16].

2. Case Presentation

The woman in the case (G4P2) experienced menopause at
49 years old. At the age of 52, she visited her doctor, and
she was referred to our hospital because of an ovarian cyst.
Transvaginal ultrasound (TVUS) revealed fibroids with a
major diameter of 40mm, and MRI was performed to distin-
guish ovarian tumors and fibroids.

On MRI at 52 (Figures 1(a) and 1(b)), a mass measuring
39 × 32 × 41mm3 protruded from the anterior wall of the
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uterine body. The internal signal was uneven, and both the
T1- and T2-weighted images had a mixture of low-
intensity areas with faint high-intensity areas. The pale and
hyperintense area had a suppressed signal on fat suppression
images, and it was considered a fat component. The subse-
ries fibroid of the anterior wall of the uterine body was con-
sidered lipoleiomyoma. In addition, fibroids were noted.

After MRI, we explained the possibility of lipoleio-
myoma to the patient, and because she was menopausal,
we decided to perform a cytological examination and TVUS
for fibroids every year. Thereafter, gynecological examina-
tion, cervical cytology, and TVUS were performed annually.
However, cytology was negative for intraepithelial lesion or
malignancy, and no significant changes were observed in
the gynecological examination or TVUS findings. At the
age of 58, the patient’s previous doctor detected an increase
in the size of the lesion, and she was referred to the gynecol-
ogy department of our hospital to determine whether the

lesion was a uterine fibroid or ovarian tumor. Because clear
enlargement was detected, MRI was performed.

The findings of MRI when the patient was 58 (Figures 1(c)
and 1(d) and 2) included retroflection of the uterus. A tumor
lesion measuring 49 × 40 × 49mm3 protruded into the ante-
rior wall of the uterus. The internal signal was uneven, with
high- and low-intensity areas observed on T1- and T2-
weighted images. The majority of masses were hyperintense
on T1- and T2-weighted imaging, and signal suppression
was observed on fat-suppressed T1-weighted imaging. Com-
pared with the results of MRI performed when the patient
was 52, the major diameter was 1.23-fold longer, and the vol-
ume was 1.85-fold higher (from 27mL to 49mL). Diffusion-
weighted images revealed no significant anomalous signals.
The lesion was considered a subserous lipoleiomyoma. In
addition, fibroids were observed in the muscle layer.

Although the patient was menopausal, the tumor signifi-
cantly increased in size, and thus, we explained the possibility

(a) (b)

(c) (d)

Figure 1: Preoperative MRI at 52 and 58 years old: (a) T2-weighted image at 52 years old presenting the maximum section of the mass in
sagittal plane; (b) T2-weighted image presenting the maximum section of the mass in the transverse plane; (c) T2-weighted image at 58 years
old presenting the maximum section of the mass in the sagittal plane; (d) T2-weighted image presenting the maximum section of the mass in
the transverse plane. The average diameters of the major and minor axes on the sagittal plane and the major diameter of the transverse plane
increased by 1.23-fold. The tumor volume increased from 27 to 49mL (1.85-fold) when approximated by the elliptical sphere formula.
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of malignancy to the patient and her family. The patient and
her family consented to total abdominal hysterectomy and
bilateral salpingo-oophorectomy (TAH/BSO). Preoperative
examinations revealed no significant changes. The patient’s
lactate dehydrogenase and hemoglobin levels were 165U/L
and 13.8g/dL, respectively.

Under general anesthesia, a transverse incision of
approximately 14 cm was made above the pubic bone, and
laparotomy was performed as usual. TAH/BSO was subse-
quently performed. The weight of the extracted lesion was
128 g, and the mass on the anterior wall remained
completely in the myometrium (Figure 3). When the ante-
rior wall of the uterus was incised, the mass was soft and yel-
low in color. No bleeding or necrosis was observed on the

cut surface. No implantation or adhesions were found in
the abdominal cavity, and ascites was not observed.

A continuous yellow tumor of 50 × 40mm2 in size was
detected in the uterine body. On the split surface, a partially
white tone induration was noted. Histologically, short
spindle-shaped tumor cells grew in coarse bundles in fibroa-
dipose tissue (Figure 4). Differences in the sizes of adipocytes
and stromal cells were noted (Figures 4(b) and 4(c)). There
were irregularities in the nuclear findings of the stromal
cells, including thickening of the nuclear margins. Nuclear
enrichment was also observed (Figure 4(d)). The immuno-
histochemical findings were as follows (Figure 5): p16 (par-
tially +), MDM2 (only a small part +), CDK4 (+), desmin
(+), S100p (−), CD34 (partially +), and Ki-67 index of 1%.

(a) (b)

(c) (d)

(e) (f)

Figure 2: MRI at 58 years old: (a) T2-weighted image of the sagittal plane; (b) T2-weighted image of the transverse plane; (c) T1-weighted
image of the transverse plane; (d) fat-suppressed T1-weighted image of the transverse plane; (e) diffusion-weighted image of the transverse
plane; (f) apparent diffusion coefficient image of the transverse plane. The mass of the anterior uterine wall that was highly intense on T1-
and T2-weighted images was considered a fatty component because the signal was suppressed on fat-suppressed imaging. Diffusion-
weighted imaging revealed no obvious abnormal findings, suggesting that the cell density of the mass was low and was unlikely to be a
malignant finding.
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Based on these findings, the lesion was diagnosed as well-
differentiated liposarcoma. Multiple fibroids were observed
in the muscle layer. No obvious malignant findings were
found in the endometrium, cervix, or bilateral adnexa. The
pathological diagnosis was well-differentiated liposarcoma
and multiple leiomyomas.

The lesion was localized in the uterus and was completely
removed. From the previous reports, well-differentiated lipo-
sarcoma with a primary retroperitoneal location is prone to
local recurrence because of the difficulty in complete resec-
tion, but well-differentiated liposarcoma with a primary uter-
ine location does not recur if it is completely resected.
Therefore, the patient underwent follow-up without addi-
tional treatment. Postoperative PET-CT revealed no evi-
dence of metastasis or recurrence (data not shown).
Recurrence and metastasis have not been observed over 10
months after surgery.

3. Discussion

Lipomas, lipoleiomyomas, and liposarcomas are similar in
appearance. Lipomas have an appearance similar to adipose
tissue, whereas liposarcomas are somewhat grayish white
and mucus-like. Lipomas consist of microscopically mature
adipose tissue, and they cannot be distinguished from nor-
mal adipose tissue. Tumor cells consist of small mature fat
cells that cannot be distinguished from normal fat cells. In
liposarcoma, tumor cells grow in a connective weave con-
taining a network of intricately branching delicate capil-
laries. Nuclear atypia can be observed, and tumor cells
with densely stained atypical nuclei are scattered [17]. Vari-
ous sarcomas develop in the uterus, albeit less frequently
than carcinoma. The two major uterine sarcomas are leio-
myosarcoma and endometrial stromal sarcoma. Others
include Kaposi sarcoma, rhabdomyosarcoma, angiosarcoma,
and liposarcoma, although they are rare tumors [18].

According to the WHO Classification of Tumors, 5th
edition, liposarcoma is divided into five histological types:

well-differentiated, dedifferentiated, myxoid, round cell, and
polymorphic. Well-differentiated liposarcoma is an interme-
diate group (locally invasive) tumor that exhibits adipocyte
differentiation. Well-differentiated liposarcoma most com-
monly occurs in middle-aged and elderly women. It arises
preferentially in the deep soft tissues of the extremities, espe-
cially the thighs, followed by the retroperitoneal and parates-
ticular regions. It can also occur in the mediastinum and in
subcutaneous regions. In the extremities, well-differentiated
liposarcoma manifests as a painless mass that gradually
increases in size over several months to years. In the retroper-
itoneum, well-differentiated liposarcoma presents as a symp-
tomatic intraperitoneal mass, or it is discovered by chance. In
the retroperitoneum, tumor diameters often exceed 20 cm.
Complete resection is more feasible for lesions located in
the extremities than for those located in the retroperitoneum,
and thus, the local recurrence rate for the former tumors is
low. Conversely, almost all patients with retroperitoneal dis-
ease experience recurrence. Repeated recurrence increases
the risk of dedifferentiation. Dedifferentiation occurs in more
than 20% of retroperitoneal lesions, versus no more than 5%
of lesions in the extremities. Over a long period, more than
80% of patients with retroperitoneal liposarcoma die of the
disease, versus 0% of patients with liposarcoma of the
extremities [17]. In retroperitoneal and limb liposarcoma,
the myxoid and well-differentiated types are classified as rel-
atively low-grade tumors because they have a strong ten-
dency to recur locally but rarely cause distant metastasis.
Contrarily, the round cell and polymorphic types cause dis-
tant metastasis early, and thus, they are categorized into a
high-grade with a poor prognosis [17, 18].

On MRI, findings indicative of benign lipoma include
homogeneous adipose tissue and a small number of thin dis-
tinct septa. The MRI findings of well-differentiated liposar-
coma include a thick nodular septum of 2mm or more,
nonfatty areas, prominent hyperintense areas on T2-
weighted imaging, and prominent areas on contrast enhance-
ment [15, 19, 20]. In this case, when the MR images were
reviewed again after knowing the results, it was noticed that
the septum, which is the binding weave component between
the fat components, was somewhat thickened and irregular
(Figures 1, 2, and 4(a)). This finding could be suspicious for
liposarcoma.

In this case, the major axis diameter increased by 1.23-
fold over the course of 6 years, and the volume increased
from 27 to 49mL (1.85-fold) when approximated by the
elliptical sphere formula. Although few reported cases of
uterine liposarcoma described the rate of increase in the
tumor longitudinal axis or volume over time in postmeno-
pausal patients with images, Kiuchi et al. [15] reported the
only MRI finding of well-differentiated liposarcoma of the
uterus that included the increase in mass over time after
menopause. They found that the tumor size increased from
14 5 × 14 cm2 to 17 × 16 cm2 over six months, representing
an increase of 14%–17%. On an annual basis, the tumor size
of their patient increased by 30%, compared with 4% in our
case. The increase in the size of uterine liposarcoma over time
is estimated to vary considerably. In any case, if there is a slight
difference in the interval between observations but the tumor

Figure 3: Operative findings during laparotomy. The photograph
was taken from the left side of the patient. The left side is the
caudal side, the right side is the cephalic side, the front side is the
left side, and the opposite side is the right side. A mass localized
near the bottom of the uterus was noted. Yellow masses were
seen through the thinned myometrium. No rupture was observed
in the myometrium, no dissemination foci were found in the
abdominal cavity, and ascites was not detected.
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size increases by 15% or more after menopause, liposarcoma
should be suspected instead of lipoleiomyoma, and surgery
should be planned. No other reports of uterine liposarcoma
described an increase in tumor size over time.

If the lesion arises in the uterine body, then lipoma, lipo-
leiomyoma, and liposarcoma should be considered in the
differential diagnosis based on the results of hematoxylin–
eosin staining. Histologically, short spindle tumor cells were
growing in coarse bundles in fibroadipose tissue. Disparities
in the sizes of adipocytes and stromal cells were identified.
Stromal cells also featured irregular nuclear findings and
irregular and thickened nuclear margins. Because nuclear
enrichment was observed, the lesion was considered a lipo-
sarcoma. As a subtype, a well-differentiated type was consid-
ered [17, 18].

From the results of immunohistology [21], p16 can be
used for the differential diagnosis of liposarcoma [22]. In
total, 83.3% of well-differentiated liposarcomas are positive
for p16, whereas no deep-seated lipomas have been reported
to express this protein. The finding partial positivity for p16
in this case affirmed a diagnosis of well-differentiated lipo-
sarcoma. In well-differentiated liposarcoma, it is useful to
detect overexpression of these proteins by HDM2 and
CDK4 gene amplification in the long arm (12q13–15) region
of chromosome [12]. Immunostaining for MDM2 and
CDK4 is positive in 60%–100% and 91% of well-
differentiated liposarcomas, respectively. On the contrary,
only 2%–4% of benign fatty tumors are positive for these
proteins [23]. The findings of slight positivity for MDM2
and positivity for CDK4 in this case were in line with a

minority of lesions for MDM2 and a majority of lesions
for CDK4. Desmin, which was positive in this case, is
derived from muscle cells. Uterine leiomyoma, lipoleio-
myoma, and well-differentiated liposarcoma developmental
processes were considered [11]. S100 protein is expressed
by adipocytes but not atypical stromal cells. In this case, neg-
ativity for S100p indicated the presence of atypical stromal
cells. Atypical stromal cells are positive for CD34. Partial
positivity was noted for CD34 in this case, consistent with
the majority of cases. Ki-67 is an index of growth markers
indicating malignancy. A Ki-67 index higher than 10% indi-
cates a high-grade tumor, whereas a value less than 10%
indicates a low-grade tumor [24]. In this case, the Ki-67
index of 1% supported a diagnosis of well-differentiated
liposarcoma.

Atypical lipoma-like tumor/well-differentiated liposar-
coma is not a transformation (malignant transformation)
from lipoma, spindle-shaped lipoma, or lipoleiomyoma,
and the developmental mechanism is thought to be different.
This is because extra circular chromosomes and giant
marker chromosomes originating from the 12q14-15 region
are frequently found in atypical lipoma-like tumors/well-dif-
ferentiated liposarcoma. Most MDM2 and CDK4 gene
amplifications are detected by FISH and immunostaining,
but these gene amplifications are not observed in lipomas,
lipoleiomyomas, spindle-shaped lipomas, etc. [19] However,
McDonald et al. [11] stated that the vast majority of sarco-
mas are considered to arise de novo. Presenting photos of
histopathological findings in which a liposarcoma part and
a lipoleiomyoma or leiomyoma part exist adjacent to each

(a) (b)

(c) (d)

Figure 4: Macroscopic findings and hematoxylin–eosin (HE) staining findings: (a) display of the pathological specimen site after ALTFiX
fixation; (b) HE staining of specimen preparation site 1 (×100); (c) HE staining of specimen preparation site 1 (×200); (d) HE staining of
specimen preparation site 1 (×400). Differences in the sizes of adipocytes and stromal cells were noted (b, c). There were irregularities in
the nuclear findings of stromal cells and irregularities and thickening of the nuclear margins. Nuclear enrichment was observed (d).
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other, our cases are the first to show an association of lipo-
sarcoma with lipoleiomyoma, which may be analogous to
the rare occurrence of leiomyosarcomas arising in either
leiomyoma or lipoleiomyoma.

Dedifferentiated liposarcoma is a highly malignant
tumor, unlike well-differentiated liposarcoma. The morphol-
ogy of the dedifferentiated component most often overlaps
with that of undifferentiated pleomorphic sarcoma. Dedif-
ferentiated areas exhibit a variable histological picture but
most frequently resemble undifferentiated pleomorphic sar-
coma or intermediate-high-grade myxofibrosarcoma [19].
Although dedifferentiation was originally defined by high-
grade morphology, this case can be differentiated from ded-
ifferentiated liposarcoma because mitoses are less than 2/
HPF and the Ki67 index is 1%.

Since the 1977 report by Fujii et al. [1], 19 cases of uter-
ine liposarcoma [1–16], including this report, have been
confirmed (Table 1). To summarize the reported cases, uter-
ine liposarcoma generally occurs during or after meno-
pause. Excluding one case occurring in a 23-year-old

woman [9], the age range of the patients was 45–78 years
(mean, 60.5 years). The masses were usually larger than
9 cm (12/19 cases). They were detected on the basis of an
abdominal mass or symptoms such as pain or bleeding.
The reported symptoms included mass (tumor) sensation
(n = 12), bleeding (n = 8), pain (n = 4), and mass pressure
symptoms (n = 1). The extent of the lesion was often limited
to the uterine body (corpus) (n = 12), and other sites
included the cervix (n = 6), ligaments (n = 2), and uterine
cavity (n = 1). Takeuchi et al. [7] was only (1/19 = 5 3%)
able to achieve a preoperative correct diagnosis of liposar-
coma from the excised specimen of the cervical mass. An
initial treatment was most commonly TAH/BSO. Excep-
tional cases included the removal of a mass that spanned
from the cervix to the vagina in an African patient [3]
and the enucleation of a mass in the hope of preserving fer-
tility [9] in the aforementioned 23-year-old patient. Patients
with incomplete resection had a poor prognosis, and those
in which the lesion was localized to the uterine body had
a good prognosis. Meanwhile, lesions that arose in the

(a) (b)

(c) (d)

(e) (f)

Figure 5: Immunohistochemical staining: (a) p16 (×400). Some cytoplasm and nuclei were stained; (b) MDM2 (×400). A small part of the
cytoplasm and nucleus was stained; (c) CDK4 (×400). The cytoplasm of long spindle-shaped cells of the connective tissue and the cytoplasm
of adipocytes were stained; (d) desmin (×400). The cytoplasm of long spindle-shaped cells of the connective tissue and the cytoplasm of
adipocytes were stained; (e) CD34 (×400). Some cell membranes were stained; (f) Ki-67 index = 1%.
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cervix, intrauterine cavity, and sacral uterine ligament had a
poor prognosis. Additionally, well-differentiated liposarcoma
carried a good prognosis, whereas pleomorphic liposarcoma
was associated with poor outcomes. No recurrence was
detected in three patients with well-differentiated liposar-
coma including our case. Meanwhile, four of the six patients
with pleomorphic liposarcoma experienced recurrence.
Patients who underwent complete removal of the lesion
because of intrafibroid development of the uterine body
had a good prognosis. In the five patients with round and
myxoid liposarcoma, two patients with cervical and sacral
uterine ligament development experienced recurrence,
whereas the three patients with uterine body development
and intrauterine fibroid development did not experience
recurrence.

Several relevant articles were identified in the literature,
but because the cited cases were similar, there was not much
difference in the content [8, 9, 11–13, 15]. Summarizing the
reported examples and examining their clinical treatment, it
appears that complete tumor removal is planned for well-
differentiated uterine liposarcoma, including removal of the
uterus and bilateral adnexa. If the tumor cannot be
completely removed, if it lacks uterine corpus development,
or if it is not a well-differentiated lesion, then additional
treatment such as anticancer drug treatment or radiation
therapy is considered. There are three authors who chose
chemotherapy as an additional treatment in the case of fail-
ure of complete resection or recurrence. Katabuchi et al. [4]
chose a combination chemotherapy of cyclophosphamide,
doxorubicin, and cisplatin at recurrence. Fadare and Kha-
bele [12] chose a chemotherapy regimen of gemcitabine
and docetaxel at recurrence. Schoolmeester et al. [14] opted
for a chemotherapy regimen of gemcitabine and docetaxel at
recurrence.

Additional Points

Synopsis. This study reports a case of uterine liposarcoma.
Lipoleiomyoma that increases in size after menopause
should be surgically removed and pathologically examined.
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