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Abstract

Purpose: Despite producing pain, angiolipoma is sometimes misdiagnosed as an ordinary
small lipoma, which is usually not associated with pain. Few reports have described magnetic
resonance (MR) imaging findings of angiolipoma. The aim of the present study was to clarify
the MR imaging features of angiolipoma.

Materials and Methods: The MR imaging findings of 11 lesions in 7 patients were
reviewed and compared with histopathological findings.

Results: The MR imaging features of these lesions were the presence of fat nodules with
or without areas of low signal intensity on T1- and T2-weighted images. The location of the
low-signal-intensity areas varied. The low-signal-intensity areas were mainly in the peripheral
portion of 3 lesions and in the central portion of 5 lesions. No or few low-signal-intensity areas
were observed in 3 lesions. In the lesions with peripheral low-signal-intensity areas, lesion
marginations were well defined, and the lesions were easily recognized as mass lesions. In the
lesions with only central low-signal-intensity areas, marginations were poorly defined, and the
lesions were not easy to recognize as mass lesions. In the lesions with few or without low-
signal-intensity areas, marginations were invisible. Histopathological studies indicated that the
low-signal-intensity areas on T1- and T2-weighted images corresponded to areas of dense
capillary proliferation. In lesions with few or without low-signal-intensity areas on MR images,
capillaries were thinly spread over almost the entire lesion area.

Conclusion: The MR imaging features of angiolipoma are fat nodules with or without low-
signal-intensity areas of various size and location on T1- and T2-weighted images.
(J Nippon Med Sch 2014; 81: 313―319)
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Introduction

Angiolipoma, originally described in 1960 by

Howard and Helwig1, consists of mature adipocytes
and branching capillary-sized vessels, which usually
contain fibrin thrombi2. Angiolipomas occur most
often in the forearm, followed by the trunk and
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proximal upper extremity, and typically present as
multiple small (< 2 cm in diameter), painful
subcutaneous lesions2. Spinal angiolipoma and
intramuscular hemangioma, which were previously
referred to as infiltrating angiolipoma, are distinct
clinical entities2.
However, despite producing pain, angiolipoma is

sometimes misdiagnosed as an ordinary small
lipoma, which is usually not associated with pain.
Alternatively, angiolipoma may be difficult to
differentiate from other small, painful soft-tissue
tumors, such as vascular leiomyoma, glomus tumor,
schwannoma, or neurofibroma. We believe that MR
imaging might be a useful noninvasive method of
diagnosing angiolipoma before surgery, as it is for
many other soft tissue tumors. However, few reports
have described the MR findings of subcutaneous
angiolipoma3―5. Because subcutaneous angiolipoma is
a small nodule with mild symptoms, MR imaging is
not frequently performed. The purpose of the
present study was to clarify the MR imaging
features of subcutaneous angiolipoma through a
review of MR images and a comparison with
histopathological findings in our patients.

Materials and Methods

This study was approved by our institutional
review board and was conducted in accordance with
the Declaration of Helsinki. We reviewed the MR
images of 11 lesions in 7 consecutive patients with
angiolipoma, which were treated and
histopathologically confirmed in our hospital from
July 2008 through June 2012, using medical records,
MR images, and histological slides. The patients
were 5 men and 2 women with a median age of 40
years (age range, 19―52 years). Two patients had 3
lesions each, and the total number of lesions studied
was 11. Six lesions were in the forearm, 4 were in
the proximal upper extremity, and 1 was in the
lower back.

MR Imaging
The MR imaging of all lesions was performed with

1.5-T units but at various hospitals. The fields of
view were 16 to 35 cm, slice thicknesses were 0.8 to

8 mm, and slice gaps were 0.3 to 5.5 cm. Matrices of
90―372 × 180―560 were used. Axial and either
sagittal or coronal images were obtained for 7
lesions, coronal and sagittal images for 3 lesions, and
an axial image only for 1 lesion. Both T1-weighted
spin-echo imaging (pulse sequences: 380―914�8―15
[repetition time�echo time]) and T2-weighted spin-
echo or fast spin-echo imaging (pulse sequences:
2,200―4,000�80―100 [repetition time�echo time]) were
performed for all lesions. A fat-suppression
technique was applied to 7 lesions, and fat-
suppressed postcontrast images were obtained for 2
lesions.

MR Image Analysis
Two independent readers, who were aware of the

diagnosis of angiolipoma, analyzed the MR imaging
features. When the readers disagreed, they reached
a consensus through discussion. They assessed
signal intensity, margination, and enhancement. The
signal intensities of the lesions were compared with
those of subcutaneous fat. The marginations were
classified as well defined, poorly defined, or invisible.
Enhancement effects were assessed by comparing
postcontrast images and precontrast images.
Findings of all MR images, particularly those of MR
images in the planes closest to those of
representative histological specimens, were studied
and compared with histopathological findings.
Histopathological slides were available for all lesions.

Results

Clinical data of the lesions are summarized in the
Table. Only 2 lesions were painful. All lesions were
subcutaneous lesions, and all were marginally
excised. At a mean follow-up period of 13 months
(range, 1―47 months), there were no signs of
recurrence.
The MR imaging features of these lesions were

the presence of fat nodules with or without low-
signal-intensity areas of various amounts on T1- and
T2-weighted images (Table). Eight lesions showed
fatty nodules with low-signal-intensity areas of
various size and location on T1- and T2-weighted
MR images. Only very small parts of the low-signal-
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Table　Clinical data, MRI findings, and histological findings

Lesion 
number

Age 
(years)/
Sex

Location Pain
Maximal 
diameter 
(mm)

MRI
Capillary proliferation on 
histologic examinationLocation of 

low-signal-intensity 
areas in fatty nodule

Margination

1 30/male forearm － 14 peripheral well defined dense peripherally
2aa 44/male upper arm － 35 (no or few) poorly defined thinly spread throughout
2ba upper arm － 20 (no or few) poorly defined thinly spread throughout
2ca 44/male forearm － 25 (no or few) poorly defined thinly spread throughout
3 19/male forearm － 14 central invisible dense centrally
4 52/female forearm + 14 peripheral well defined dense centrally
5 34/female low back － 13 central poorly defined dense centrally
6ab 43/male upper arm + 23 central poorly defined dense centrally
6bb upper arm －  5 central poorly defined dense centrally
6cb forearm － 10 central poorly defined dense centrally
7 40/male forearm － 15 peripheral well defined dense peripherally

same patient; bsame patient

intensity areas on T1-weighted images appeared as
high-signal-intensity areas on T2-weighted images.
The location of the low-signal-intensity areas

varied. The T1-weighted low-signal-intensity areas
were located mainly in the peripheral portions of 3
lesions and in the central portion of 5 lesions. The
other 3 lesions showed only fatty nodules with few
or without low-signal-intensity areas. In lesions with
peripheral low-signal-intensity areas, marginations
were well defined (Fig. 1). In lesions with only
central low-signal-intensity areas, marginations were
poorly defined in 2 lesions (Fig. 2) and invisible in 1
lesion; therefore, recognizing these lesions as mass
lesions was difficult. The nonfat components showed
high-signal-intensity areas on fat-suppressed T2-
weighted images in 5 of 7 lesions (Fig. 1). These
components were enhanced on fat-suppressed T1-
weighted images after gadolinium administration in
1 of 2 lesions. In lesions with few or without low-
signal-intensity areas, the signal intensities of the
lesions were similar to that of fat, and marginations
were poorly defined (Fig. 3).
Macroscopically, all lesions were multilobular and

yellow or orange. The maximum diameters of
excised materials ranged from 5 to 35 mm with a
median of 14 mm. Microscopically, the lesions
consisted of mature adipocytes, showed capillary
proliferation, and were encapsulated with thin
fibrous membranes. The low-signal-intensity areas
on T1-weighted images corresponded to areas of

dense capillary proliferation (Fig. 1, 2). In the lesions
with few or without low-signal-intensity areas on
MR images, histopathological examination showed
thin spreads of capillaries over most of the lesion
area (Fig. 3). No relationship was found between
pain and capillary density or distribution. The
results of comparisons of MR findings and
histopathological findings are summarized in the
Table.

Discussion

To the best of our knowledge, the MR imaging
features of subcutaneous angiolipoma have been
described in only a few previous case reports3―5. In
these reports, angiolipomas were described as fatty
masses with low-signal-intensity areas on T1-
weighted images. However, the low-signal-intensity
areas on T1-weighted images appeared as high-
signal-intensity areas on T2-weighted images and
were highlighted on fat-suppressed images and
short-tau inversion recovery (STIR) images. In the
present study, the low-signal-intensity areas, which
corresponded to areas of dense capillary
proliferation, varied in location, and this variation
affected the ability of the lesions on MR images to
be correlated with histopathological findings.
The present study has shown that marginations of

subcutaneous angiolipomas are well defined when
low-signal-intensity areas are seen in the peripheral
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Fig.　1　Angiolipoma of the forearm of 52-year-old women with a tender forearm nodule (lesion 4). a An axial 
T1-weighted image shows a well-defined fatty nodule (arrow) with multiple small low-signal-intensity 
areas in the peripheral portion. b A T2-weighted image also demonstrates multiple small low-signal-
intensity areas, which are slightly smaller than those on the T1-weighted image. c A fat-suppressed 
T2-weighted image highlights the low-signal-intensity areas observed on T1- and T2-weighted 
images, changing the low-signal-intensity areas to high-signal-intensity areas in 5 of 7 lesions. d Gross 
appearance shows a multilobular surface. e A low-power photomicrograph shows an area of dense 
capillary proliferation in the peripheral portion (arrowheads) which corresponds to the low-signal-
intensity areas on MR images (hematoxylin and eosin staining). f A medium-power photomicrograph 
shows dense capillaries, some of which contain fibrin clots (hematoxylin and eosin staining)

a b c

d e f

portion on MR images but are poorly defined when
such areas are not seen. We speculate that these
marginations are obscure in angiolipomas without
peripheral low-signal-intensity areas because
multiple factors, including thin lesion capsules,
similarity of signal intensities of the lesions to those
of fat, smallness of lesions, and multilobularity, make
the lesions nearly indistinguishable from adjacent
fat.
Angiolipomas have varying degrees of capillary

proliferation, ranging from a small angiomatous
focus to a large area that replaces most of the fatty
area; however, peripheral capillary proliferation is
the most common finding1. Accordingly, we believe
that MR findings, which are affected by dense
capillary proliferation, may also vary. The MR
findings in the present study may be an example of

such variation; therefore, further accumulation of
MR findings is necessary to more accurately define
the MR imaging features of angiolipoma.
The typical clinical manifestations of angiolipoma,

multiple small (< 2 cm in diameter), slightly firm
subcutaneous nodules of the forearm and dull pain,
usually lead to a correct diagnosis, but the clinical
manifestations are not always typical 2. The
differential diagnosis can also include subcutaneous
lipoma and painful small subcutaneous tumors, such
as glomus tumor, vascular leiomyoma, schwannoma,
neurofibroma, and hemangioma. We believe that
angiolipomas might be differentiated from such
small, painful subcutaneous tumors on the basis of
the signal intensity on MR imaging. However,
differentiating angiolipoma from lipoma is difficult.
Although typical lipomas show the same intensity as
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Fig.　2　Angiolipoma of the proximal upper extremity of 43-year-old man with multiple 
upper-extremity nodules associated with dull pain (Lesion 6b). a An axial T1-
weighted image shows a poorly defined fatty nodule (arrowheads) with 
multiple small low-signal-intensity areas (white arrow) in the central portion. 
b A T2-weighted image demonstrates an poorly defined fatty nodule 
(arrowheads) with slightly fewer areas of low-signal-intensity (white arrow) 
than the T1-weighted image. c Low-power photomicrograph shows dense 
capillary proliferation in the central portion (black arrows), which corresponds 
to the low-signal-intensity areas on MR images (hematoxylin and eosin staining)

a b

c

subcutaneous fat, regardless of the pulse sequence
on MR images, lipomas sometimes show internal
nonfat components that resemble septa or nodules6.
Galant et al. have reported that hyperintense
nodules or septa or both were seen on fat-
suppressed T2 images or STIR images of only 11.7%
of lipomas7; in contrast, nonfat components of 5 of 7
angiolipomas in the present study showed high-
signal-intensity areas on fat-suppressed T2-weighted
images. Therefore, fat-suppressed T2 images and
STIR images might be useful for differentiating
angiolipomas from lipomas.
Pain is an important manifestation of angiolipoma,

but its cause remains unclear. The relationship of
vascularity to pain in angiolipoma is still being

investigated 1,2,8. As histological features of
angiolipoma, vascular channels contain fibrin
thrombi, and mast cells are often conspicuous8.
However, how these features relate to pain is
unclear. When an angiolipoma is not associated with
pain, it can be followed up without surgical
treatment. Angiolipoma is not thought to undergo
malignant transformation.
The present study has several limitations. First,

this study was retrospective. Second, the conditions
of MR imaging were different for each lesion. Third,
the number of lesions was small, particularly for MR
imaging with enhancement, which was performed
for a limited number of lesions. Fourth, image
analysis was performed by nonblinded readers who
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Fig.　3　Angiolipoma of the forearm of 44-year-old man with multiple nontender upper-
extremity nodules (Lesion 2a). a A coronal T1-weighted image shows a poorly 
defined fatty nodule (arrows) without low-signal-intensity areas. b A T2-
weighted image shows similar findings to the T1-weighted image (arrows). c A 
low-power photomicrograph shows capillaries thinly spread over most of the 
lesion area (hematoxylin and eosin staining). d A medium-power photomicrograph 
shows sparse capillary proliferation (hematoxylin and eosin staining).

a b

c d

were aware of the diagnosis of angiolipoma. Fifth,
the histopathological comparative studies were
performed with histological specimens that did not
always have planes identical to those of the MR
images.

Conclusions

The present study has found that angiolipomas
are observed on T1- and T2-weighted images as
fatty nodules with or without areas of low signal
intensity of various size and location which
histopathologically correspond to areas of dense
capillary proliferation. We believe that awareness of
these variations of MR findings, particularly whether
these areas are peripheral or central, will be
important in diagnosing and evaluating this tumor
with MR imaging. The results of the present study
suggest that MR imaging is a useful noninvasive

preoperative method of diagnosing angiolipoma.
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