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Abstract. Intermuscular lipomas are rare soft tissue tumors 
of mesenchymal origin. They are closely correlated with other 
benign and malign mesenchymal tumors in clinical presenta-
tion and imaging, causing problems in diagnosis and treatment. 
This study examined a rare giant intermuscular lipoma of 
the hip and its management, allowing clinicians to become 
familiar with this lesion. Furthermore, the clinical data of 
13 patients with pathologically confirmed giant intermuscular 
lipomas (1 case treated by the authors, the remaining 12 cases 
reported in the Chinese literature during the period from 
January, 1992 to May, 2012) were also reviewed and analyzed. 
Based on the review, intermuscular lipomas were found to be 
more common in males and usually presented with an asymp-
tomatic mass, with an average patient age of 39.7 years (range, 
11‑70), while symptom duration was between 1 month and 
10 years. The most common tumor origin sites were the thigh 
and forearm and the option of treatment was surgical excision. 
The present study showed that it is crucial for the surgeon 
to consider infiltrating lipomas when dealing with deep soft 
tissue masses, while complete removal of the lesion was vital 
to avoid recurrence.

Introduction

Lipomas are the most common soft tissue tumors with a 
prevalence rate of 2.1 per 1,000 people (1). Lipomas are benign 
tumors of mesenchymal origin composed of mature lipocytes 
(2) and may be localized in any region of the body, superfi-
cial or deep (3). Generally, lipomas are subcutaneous, small, 
multiple and weigh only a few grams (4), their preferable 
locations being the thigh, shoulder and trunk (5). However, a 
small number of lipomas may also be subfascial and further 

classified as parosteal, interosseous or visceral, as well as 
infiltrating lipomas (6) [including inter‑ and intramuscular 
lipomas, with an estimated incidence of 1.8 and 0.3%, respec-
tively (7)]. Intermuscular lipomas are thought to arise from the 
intermuscular septa and to enlarge between muscle bundles, 
while the lesions are usually well‑circumscribed and easily 
separated during surgery. Intramuscular lipomas, however, 
arise between muscle fibers, pass through the intermus-
cular septa and infiltrate the surrounding tissues, rendering 
removal of the lesion from the nearby muscles difficult (8‑10). 
Liposarcomas are malignant soft tissue tumors reported in 
radiological as well as histological findings to comprise 7‑27% 
of the soft tissue sarcomas (11), and be able to mimic inter‑ and 
intramuscular lipomas, rendering the diagnosis and choice of 
treatment difficult (12).

The aim of this study was to report a giant deep‑seated 
intermuscular lipoma of the hip, and discuss the epidemiology, 
histopatholgy, imaging characteristics, differential diagnosis 
and management of the intermuscular lipomas.

Materials and methods

Identification of patients with intermuscular lipoma. The 
Chinese Biological and Medicine Database (between 
January, 1992 and May, 2012), the China Hospital Knowledge 
Database and the Chinese Science and Technology Periodical 
Database were searched. An additional search was carried out 
regarding the Chinese journals that were not included in the 
network database and 4 patients were identified. Duplicate 
reports were identified and excluded from further analysis to 
avoid overrepresentation. Twelve cases reported in China were 
identified. Informed consent was obtained from the patients 
and the study was approved by the Research Ethics Committee 
of the Zhejiang University.

Case report. A 50‑year‑old female patient was treated in our 
outpatient clinic with a complaint of post‑traumatic swelling 
of the left hip. The patient had a history of a car accident and 
an injury of the left hip. She did not seek for medical treatment 
until she felt a swollen mass 20 days later. Physical examina-
tion showed a 12x12 cm lump located in the left hip, on the 
post‑lateral side of the greater trochanter of the femur bone. 
The lump was smooth‑surfaced, immobile, had increased skin 
tension and was non‑pulsatile with mild tenderness, which 
radiated towards the lower limb. The laboratory examinations 
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were normal. The ultrasonographic examination showed a 
5.0‑cm liquid dark area deep in the muscular layer, with tiny 
high‑level echo spots floating inside. No significant blood 
flow signals were detected by color Doppler flow imaging 
(CDFI). Based on the present history, clinical presentations 
and ultrasonographic outcome, the patient was admitted for 

post‑traumatic hematoma. However, further examination of 
computed tomography (CT) demonstrated a 10.4x5.3x13‑cm 
diameter fat density mass [CT value‑95 Hounsfield Units 
(HU)], accompanied by slightly higher density streaky struc-
tures with obscure boundaries under the left gluteus maximus, 
possibly infiltrating the anteromedial muscle (Fig. 1).

During surgery, an incision parallel with the muscle fiber 
of the gluteus maximus was selected. A circumscribed mass 
with intact capsule was noted beneath the gluteus maximus, 
compressing the surrounding muscles (the gluteus maximus 
and piriformis muscle), and partly protruding through the infra-
piriform foramen, although no vessels or nerves were involved 
(Fig. 2). The mass was removed en bloc, while protecting the 
sciatic nerve.

The histopathologic examination showed a giant intermus-
cular lipoma of the left hip (10x13x6 cm), comprising mature 
fat cells without the involvement of muscle fibers, with no 
evidence of cellular atypia, mitosis or necrosis (Fig. 3). The 
patient recovered and was discharged 3 days after surgery 
without any complications. A 6‑month follow‑up was carried 
out and no recurrence was detected.

Results

Twelve reported cases of intermuscular lipoma, surgically 
treated in China between January, 1992 and May, 2012 were 
retrospectively reviewed. The detailed information is shown 
in Table I. There were 8 (66.7%) males and 4 females (33.3%), 
indicating that intermuscular lipoma occurred more frequently 
in men, which was consistent with the findings reported in the 
study by Nishida et al (12). The patients had an average age of 
39.7 years (range, 11‑70), with a symptom duration between 
1 month and 10 years (mean, 41.8 months). The most common 
site of tumor origin was the thigh (6 patients, 50%), followed 
by the forearm (2 patients, 16.7%). Additional sites, such as 
the neck, submental, buttock and midpalmar space were also 
reported. As for symptoms, an asymptomatic mass was the 
most frequent presentation (6 patients, 50%), followed by 
swelling mass (4 patients, 33.3%). Movement disorder and 
numbness were also reported, possibly generated by compres-

Figure 3. Histological examination findings of the tumor. The lesion com-
prised mature univacuolated lipocytes of a fairly uniform size, without any 
involvement of muscle fibers. No cellular atypia, mitosis or necrosis was 
observed (hematoxylin and eosin; magnification, x200).

Figure 1. Intermuscular lipoma from the hip of a 50-year-old woman. 
(A) Axial and (B) sagittal CT imaging revealed a fat density mass containing 
thin streaky densities under the gluteus maximus, with suspected infiltration 
of anteromedial muscle (arrow).

Figure 2. Gross view of the intermuscular lipoma. (A) Intraoperative view 
shows that the lesion was located under the gluteus maximus (arrow). 
(B) The dissected intermuscular lipoma was 10x13x6 cm in size.
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sion of the tumor to the surrounding nerves. Moreover, the 
clinical presentations were not closely correlated with the 
tumor size. For instance, patient 1 on the list had a small‑sized 
lipoma (5x3x1.5 cm) that generated movement disorder, while 
patient 10 had the largest lesion reviewed, with no neuromus-
cular dysfunctions. Thus, a critically located lesion may induce 
a mass effect regardless of its size. The 12 patients underwent 
surgery following admission and recovered successfully.

Discussion

Lipomas are the most common benign soft tissue tumors that 
may occur anywhere in the body, and are mostly found within 
the subcutaneous areas. However, compared to common inter-
muscular lipomas, giant, deep‑seated lipomas of the hip are 
even more infrequent and thus easily misdiagnosed. In this 
study, we presented an adult female patient with an unusually 
large, deep intermuscular lipoma in the left hip that led the 
initial misdiagnosis.

Due to the rare location, intermuscular giant lipomas 
are easily overlooked when making primary diagnosis upon 
admission. To differentiate from other soft tissue tumors, 
auxiliary examinations including ultrasonography, CT and 
magnetic resonance imaging (MRI) are needed, which may 
improve the diagnosis, as well as an appropriate staging of the 
tumor extension and involved structures. Ultrasonography of 
the lipomas is often the initial diagnostic procedure due to its 
availability and cost‑effectiveness, when compared with CT 
and MRI. Generally, lipomas have been described as being 
homogeneous in echotexture and typically slightly hyperechoic 
to subcutaneous fat (13), although exceptions have frequently 
been observed (14). This may be caused by different composi-
tions of the tumor since pure fatty tumors have less acoustic 
impedance due to fewer interfaces compared with tumors with 
a mixed composition of fat and water (15). Ultrasonography 
alone is not definitive, thus CT and MRI should be consid-
ered to further assess the nature of the lesion. Fat has low 
attenuation on CT, i.e., less than ‑20 HU and typically between 

‑65 and ‑120 HU (‑95 HU in the present case) (16). As for 
intermuscular lipomas, CT shows a fat density mass, usually 
accompanying thin streaky densities (66.7% reported), which 
are fibrous tissues of the intermuscular space. The thickness 
of these streaks is uniform and they are usually uninterrupted 
(12). On the MRI, intermuscular lipomas show a fat signal 
intensity mass similar to CT on T1‑ and T2‑weighted images, 
although the thin streaky densities are less distinctive on MRI 
compared with the CT (12,16).

Giant intermuscular lipomas should be differentiated 
from liposarcomas, malignant fibrous histiocytomas, meta-
static carcinomas or other benign soft‑tissue lesions, such 
as a cyst, hematoma, muscle herniation, cystic hygroma or 
fibrous myositis (8,17). Intermuscular lipomas should also be 
distinguished from liposarcomas in terms of malignancy. The 
possibility of liposarcoma should be considered when a fatty 
tumor with a dimension of >10 cm has shown rapid growth (11). 
Imaging examinations may be of crucial importance in the 
differentiation between the two tumors. On CT, a liposarcoma 
shows a fat density mass with areas of unclear amorphous 
density, usually accompanied by thick and thin streaky soft 
tissue densities, with occasionally interrupted streaks. On 
MRI, signal intensity of fat is evident, however, the intensity is 
lower compared with normal fat in certain areas, and the thick 
streaky structures are less distinctive when compared with 
the CT (12). Moreover, despite a proven negative imaging, a 
liposarcoma may still be malignant. Therefore, careful histo-
pathologic evaluation is required, and the presence of nuclear 
pleomorphism and multinuclear giant cells may help to distin-
guish lipomas from malignant liposarcomas (18).

In the present case, the patient with post‑traumatic hema-
toma was diagnosed initially based on her clinical symptoms 
(swelling for 20 days), trauma history and ultrasonography 
(liquid dark area in the muscular layer and no blood signal 
evident). Deep‑seated lipomas should always be taken into 
consideration when dealing with soft tissue masses. The mech-
anism for intermuscular lipomas remains unclear, and trauma 
was reported as a related factor (4,19,20). It was suggested that 

Table I. Characteristics of intermuscular lipomas reported in China during the past 20 years.

Patient	 Gender	 Age (years)	 Duration of symptoms	 Dimensions (cm)	 Localization	 Symptoms

  1	 M	 45	 3 months	 5x3x1.5	 Forearm	 Movement disorder
  2	 M	 46	 6 years	 15x10x8	 Neck	 Painless mass
  3	 M	 11	 5 years	 1.5x3.0	 Submental	 Painless mass
  4	 F	 51	 2 months	 15x15x6	 Buttock	 Painless mass
  5	 F	 40	 4 years	 14x6.5x8	 Thigh	 Numbness and mass
  6	 F	 52	 1 month	 25x10x8	 Thigh	 Swelling and mass
  7	 M	 70	 10 years	 6x5	 Forearm	 Painless mass
  8	 M	 26	 2 years	 14.6x13.5x6.1	 Thigh	 Swelling and mass
  9	 M	 20	 6 months	 13x13x6	 Thigh	 Painless mass
10	 M	 60	 5 years	 29x20x3.5	 Thigh	 Swelling and mass
11	 M	 29	 9 months	 20x16x7	 Thigh	 Swelling and mass
12	 F	 26	 8 years	 5x5x2	 Midpalmar space	 Painless mass

M, male; F, female.
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after a blunt trauma, rupture of the fibrous septa, which prevent 
the migration of fat, accompanied by tears of the anchorage 
between the skin and the deep fascia likely resulted in the 
proliferation of adipose tissue (20). However, in the present 
patient, the tumor was believed to have already existed prior 
to the accident and became evident after being extruded from 
the surrounding tissues by the trauma, given the limited time 
period between the trauma and mass formation (20 days).

The treatment for this type of tumor is complete excision. 
However, indications of the surgery may be discomfort by 
fascial compartment syndrome, the necessity of differential 
diagnosis from malignant tumors and the possible development 
of malignant alterations. Generally, intermuscular lipomas 
have a well‑defined pseudo‑capsule (3,12,21), thus, dissection 
around these benign neoplasms is not particularly difficult. 
The surgical removal of the tumor ought to be complete since 
residual disease may lead to recurrence and additional surgical 
procedures with added risk and complications (22). Therefore, 
a thorough anatomic knowledge and experience must be 
obtained prior to attempting an excision. In the surgical opera-
tion, however, the extent of the resection is sometimes modified 
to avoid injuring important surrounding neurovascular or 
muscular tissues and causing functional impairment. This 
compromise between adequate surgical margins and functional 
disability may lead to incomplete resection and an obviously 
higher local recurrence rate. Following excision, the recurrence 
rate of intermuscular lipoma was described as modest, with the 
lowest rate at 3% and the highest at 62.5% (23), which was most 
likely due to incomplete surgical excision. Thus, the possibility 
of recurrence after long lipoma‑free intervals are probable, 
while an extended period of long‑term follow‑up is mandatory.

In conclusion, intermuscular lipomas are rare benign 
tumors, with giant lesions being even more infrequent, and are 
generally presented with painless mass or swelling for years. 
It is important for clinicians to be aware of the infiltrating 
lipomas when dealing with deep‑seated soft tissue masses. To 
make an accurate diagnosis, imaging techniques (ultrasono
graphy, CT and MRI) may be helpful and useful, particularly 
when making differential diagnosis. Surgical removal is the 
treatment of choice providing a definite diagnosis, while a 
complete resection of the lesions is vital to avoid recurrences.
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