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ARTICLE INFO ABSTRACT
Keywords: Background: Lipoleiomyomas are uncommon uterine lesions containing adipose and smooth
Uterine lipoleiomyoma muscle tissue. They have a variable presentation and are usually found incidentally on imaging or
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post-hysterectomy tissue analysis. Given their low prevalence, there is a dearth of literature
describing imaging characteristics for uterine lipoleiomyomas. In this image-rich case series, we
Computed tomography summarize an example of an initial presentation as well as present ultrasound, computed to-
Magnetic resonance imaging mography (CT), and magnetic resonance imaging (MRI) findings for 36 patients.

Case series Case presentation: We present the detailed clinical course of a representative patient evaluated for
uterine lipoleiomyoma and describe imaging findings seen in another 35 patients. This includes
ultrasound findings from 16 patients, CT findings from 25 patients, and MRI findings from 5
patients. Among the 36 total patients, symptoms at the time of diagnosis were variable but often
included abdominal or pelvic pain; however, most patients were asymptomatic, and the lip-
oleiomyomas were incidentally discovered on imaging.

Conclusions: Uterine lipoleiomyomas are rare and benign tumors with variable presentations.
Ultrasound, CT, and MRI findings can assist in diagnosis. Findings on ultrasound typically include
well-circumscribed hyperechoic and septated lesions with minimal to no internal blood flow. CT
shows fat-containing either homogeneous or heterogeneous circumscribed lesions depending on
their ratio of fat and smooth muscle tissue. Lastly, on MRI, uterine lipoleiomyomas commonly
appear heterogenous with loss of signal on fat-suppressed sequences. These imaging findings are
highly specific for lipoleiomyomas, and familiarity with these findings may reduce unnecessary
and potentially invasive procedures.

1. Background

Lipoleiomyomas are rare, benign uterine masses. Although they are often asymptomatic, patients can present with symptoms
including abdominal or pelvic discomfort, palpable masses, and menstrual irregularities [1-3]. Uterine lipoleiomyomas are thought to
arise from metaplastic degeneration of uterine smooth muscle into adipose tissue, and as a result, can be seen on imaging as a
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heterogeneous fatty mass on computed tomography (CT) or a lesion with heterogeneous T1 and T2 signal on magnetic resonance
imaging (MRI) [4]. Specific treatment is not necessarily recommended, but if hysterectomy is performed, subsequent histopathology
will typically show a mixture of adipose and smooth muscle tissue [1-3].

In this image-rich case series, we present 36 patients who were evaluated for uterine lipoleiomyomas and describe associated
imaging findings. To our knowledge, there are no other published works that extensively detail the radiologic findings of uterine
lipoleiomyoma in this number of patients.

2. Methods

After receiving approval from the University of California, Irvine Institutional Review Board, our single institution radiology
database was retrospectively reviewed for reports suggestive of lipoleiomyoma. Reports dictated from January 1, 2010 through
January 1, 2023 were included. Radiologic images were then reviewed by either an attending or resident radiologist to confirm the
presence of lipoleiomyoma. To qualify for inclusion in this case series, patients were required to be at least 18 years of age and have had
imaging in at least one modality (ultrasound, CT, or MRI).

3. Case presentation

A 67-year-old post-menopausal Hispanic woman with history of fibroids presented with lower abdominal discomfort and associ-
ated constipation. She reported no vaginal bleeding or acute pain. Her past medical history included five pregnancies, three un-
complicated spontaneous vaginal deliveries, and two spontaneous abortions. Laboratory tests were unremarkable. A transvaginal
ultrasound (US) revealed a hyperechoic intramural mass. Pelvic CT revealed a well-defined homogenous fat-density mass within the
uterine wall compatible with a uterine lipoleiomyoma. The patient’s symptoms were thought not to be related to the presence of the
lipoleiomyoma. The patient was offered hysterectomy but declined.

4. Results

Twenty-one patients met criteria for inclusion in this case series. Many (47.2%) were asymptomatic at the time of presentation.
When symptoms were present, they most often included pelvic/abdominal pain (44.4%) or flank pain (13.9%). Patients usually had no
significant past medical history (52.8%). In those with past medical history, fibroids were the most common prior diagnosis (11.1%).
Demographic characteristics are summarized in Table 1.

4.1. Imaging findings

Imaging data was available for all 36 patients. This included 16 patients who underwent ultrasound, 25 patients who underwent CT
scan, and 5 patients who received an MRI. The most common findings on ultrasound (Fig. 1 a-c) were hyperechogenicity (100%) and
circumscribed (93.8%) and septated (75%) lesions. 43.8% lesions demonstrated internal flow. CT imaging (Figs. 1d and 2) most
frequently demonstrated fat density (100%), with circumscribed (88%) lesions with septations (64%). On MRI (Fig. 3 a-d), uterine
lipoleiomyomas demonstrated hypointensities on fat-suppressed sequences (100%) and generally appeared heterogeneous (80%).
Summary of imaging findings is characterized in Table 2.

4.2. Pathology findings

Pathology results were available for three patients. In each case, gross pathologic examination showed well circumscribed masses
with firm, tan-white, and whorled cut surface in myometrium. Histological analysis showed a mixture of adipose and smooth muscle
tissue (Fig. 4).

Table 1
Patient summary.
Total number of patients 36
Average age at presentation 61.9 & 13.1 years
Percent asymptomatic 47.2%
Percent postmenopausal 72.2%
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Fig. 1. Patient 1 (a,b) Sagittal grayscale image (a) of the uterus (orange arrow) shows a well circumscribed echogenic lesion (white arrow) in the
posterior uterine body, without internal color blood flow (b). Patient 2 (c,d) sagittal grayscale image of the midline pelvis (c) shows a large
echogenic lesion in the expected location of the uterus (white arrowheads). Sagittal CT of the pelvis (d) for the same patient demonstrates a large fat
containing lesion replacing the majority of the uterus (white arrowheads). (For interpretation of the references to color in this figure legend, the
reader is referred to the Web version of this article.)

Fig. 2. Sagittal abdominopelvic CT with contrast showing a well-defined, homogenous, fat-density lesion (arrow) within the uterus.
5. Discussion

Uterine lipoleiomyoma is a rare and benign tumor composed of smooth muscle and adipose tissue. While it is often reported to have
an incidence of 0.03%-0.2%, the true incidence in the general population has not been well studied [ [4,5]]. One analysis found that
lipoleiomyomas made up 0.28% of leiomyomas and were present in 0.39% of patients undergoing hysterectomies [6]. Elsewhere, it
was reported that 0.20% of leiomyomas were lipoleiomyomas [7]. Overwhelmingly, most common fat containing lesions of the uterus
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Fig. 3. Axial T1 in-phase (a) and out-of-phase (b) pelvic MRI shows a large right uterine body lipoleiomyoma with signal loss on out-of-phase
imaging (arrow). Sagittal T2 imaging (c) demonstrates decreased T2 signal in the lipoleiomyoma. Axial post-contrast imaging (d) shows minimal
contrast enhancement.

Table 2

Summary of imaging features.
Modality Feature Prevalence
us Hyperechogenicity 100% (16/16)
Us Circumscribed 93.8% (15/16)
MRI Signal loss on fat suppression sequence 100% (5/5)
MRI T1 and T2 Heterogeneity 80% (4/5)
CT Fat density 100% (25/25)
CT Circumscribed 88% (22/25)

*US = Ultrasound, CT = Computed Tomography, MRI = Magnetic Resonance Imaging.

are lipoleiomyomas. Other diagnoses are extremely rare and include mixed lipomas such as angiomyolipomas or fibrolipomas [4].
Biopsies or resections are no longer performed on these lesions as the imaging features are pathognomonic.

The relative amount of adipose and smooth muscle tissue within each lipoleiomyoma lesion is variable, which may be due to their
proposed origin as a fatty transformation of smooth muscle [ [7,8]]. As the lesion progresses, smooth muscle makes up a relatively
smaller proportion of the lesion as it transforms to adipose tissue. Other proposed mechanisms for pathogenesis include origin from
misplaced stem cells, lipoblasts infiltrating from nearby tissue, and displacement of adipose tissue during surgery [ [7,8]].

Like leiomyomas, from which they are proposed to originate, lipoleiomyomas have a wide range of clinical presentations. In fact, it
is not possible to differentiate them based on symptoms alone. Within our cohort, most lipoleiomyomas were found incidentally during
workup for pelvic or flank pain in patients who had diverse medical histories ranging from cancer to fibroids to renal stones. Lip-
oleiomyomas were most commonly discovered in relatively older, postmenopausal women and are likely not related to patient
symptoms. Of note, there is no definitive evidence to support growth of lipoleiomyomas after menopause [12].

Diagnosis of lipoleiomyoma is aided by imaging in the form of ultrasound, CT, and MRI. Ultrasound findings in our cohort typically
revealed a circumscribed, echogenic lesion that contained septations and showed minimal to no internal blood flow. Of the 16 patients
with CT findings, lesions could be described as a circumscribed mass with fat or soft tissue-density and containing internal septations.
They were typically located intramurally. Of the 5 patients with MRI findings, lesions appeared heterogeneous with hypointensities on
fat-suppressed sequences. This characteristic can be attributed to the variable amounts of adipose and smooth muscle tissue that
compose lipoleiomyomas. Signal loss was present on opposed phase T1-weighted imaging as well as T1-and T2-fat saturated imaging.
This correlates with the adiposity of these lesions. The most prevalent imaging features included echogenic lesions on ultrasound, loss
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Fig. 4. Hematoxylin and eosin stain at 100-times magnification shows a mixture of mature adipose tissue and proliferating smooth muscle and
fibrosis. There is no cytologic atypia, increased mitotic activity, or necrosis.

of T1 signal on T1 fat suppressed imaging, and intralesional fat density on CT imaging.

While biopsy could be used to differentiate a uterine lipoleiomyoma from malignant lesions of the uterus, they can usually be
differentiated on imaging alone. Uterine lesions with a lipomatous component are nearly always benign [ [5,7,9,10]]. When imaging
features are suggestive of lipoleiomyoma and there are no signs concerning for malignant disease, patients may be managed similarly
to those with uterine leiomyoma. Surgery can be beneficial if lipoleiomyomas start to demonstrate mass effect but is typically not
needed [ [11,12]].

6. Conclusion

Uterine lipoleiomyomas are rare anomalous degenerations of uterine smooth muscle into fatty tissue. These lesions have a variable
presentation related to their histologic evolution over time but are often incidentally identified by imaging studies. Ultrasound
typically reveals well-circumscribed hyperechoic and septated lesions with minimal to no internal blood flow. CT shows fat-containing
either homogeneous or heterogeneous circumscribed lesions depending on their ratio of fat and smooth muscle tissue. Uterine lip-
oleiomyomas appear heterogenous with demonstrated hypointensities on fat-suppressed sequences on MRI. These key imaging
findings on ultrasound, CT, or MRI, when present, are highly specific for uterine lipoleiomyomas. Any of the three study types can be
used to appropriately diagnose uterine lipoleiomyomas, preventing unwarranted additional work up such as potentially invasive
procedures.
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