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ABSTRACT

Received:

Angioleiomyoma (ALM) is a rare benign, vascular smooth muscle tumor originating
from the tunica media of the vessel wall. It typically arises in the cutaneous, subcutaneous
tissue of the lower extremities in middle-aged women. In this article, the author will
review the characteristic vascular status of subtype of ALM on color and power Doppler
US along with magnetic resonance imaging (MRI) appearances. Given the occurrence
location, close to or in contact with dermis, it is strongly suggested that angioleiomyoma
may contain vessel components in the tumor. It is plausible that estimations of vascular
pattern, density, distribution, and spectral Doppler analysis on high-resolution
ultrasonography (US) contribute to make an accurate diagnosis of the subtype of ALM. In
solid (or capillary) subtype, little vascularity and adjacent vascular features on color and
power Doppler US and enhancing structures on one or both ends of the mass on MRI may
be the potential diagnostic findings.
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Introduction
ALM is a rare tumor that arises from the tunica media of small
arteries and veins [1]. ALM typically occurs in the cutaneous,
subcutaneous tissue of the lower extremities in middle-aged
women. Histological appearances show a proliferation of smooth
muscle cells and vascular channels and the classification into
three histological subtypes such as solid (or capillary), cavernous,
and venous types has been defined [1]. The author has previously
described the solid (or capillary) subtype of ALM as a painful and
vascularized subcutaneous tumor, probably in close to the dermis
[2] and indicated that all painful cutaneous and subcutaneous
tumors including ALM used as the acronym “ENGLAND” or “LEND
an EGG”[3], especially, angioleiomyoma, eccrine spiradenoma,
schwannoma, and glomus tumor show vascularlized appearances
on high-resolution color Doppler US [4]. Recently, US findings of

ALM based on pathologic subtypes have been described [5] and
Kang et al. [6] have reported ALM findings on US and MRI. In this
article, the current knowledge of the characteristic vascular status
of subtype of subcutaneous ALM on color and power Doppler US
along with MRI appearances will be reviewed.

Ultrasound in Dermatology

The international working group, namely DERMUS
(Dermatologic Ultrasound) provided the guidelines [7] and
proposed for an assessment training program [8]. A 15 MHz is the
minimum frequency recommended for performing dermatologic
examination by DERMUS [7, 8]. Hwang et al. [9] have reported the
diagnostic value of gray-scale and color Doppler ultrasonography
(US) with 5-15 MHz probe in benign subcutaneous lesions. The
author usually performs US studies for dermatologic fields with
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a high-resolution, broad-band (5MHz-18MHz) linear transducer
(Nobulus Hitachi, Ltd.Tokyo, Japan) and described knowledge
including ALM reports and several studies in the dermatologic area
[2, 4, 10-20].

Angioleiomyoma

Cutaneous leiomyoma are benign smooth muscle neoplasms
that comprise three types such as piloleiomyoma, angioleiomyoma
(ALM), and genital leiomyoma [21]. ALM is a rare tumor that arises
from the tunica media of small arteries and veins and clinically
represents a solitary, firm, well-circumscribed tumor measuring
less than 20 mm in size [1]. Histological appearances show a
proliferation of smooth muscle cells and vascular channels. Based
on the size of the vascular channel and the degree of muscular
thickness, the classification into three histological subtypes such as
solid (or capillary), cavernous, and venous types has been defined.
The solid (or capillary) subtype of ALM generally represents a
painful nodule on the limbs and occurs more frequently in females,
whereas venous subtype tends to occur on the head and neck
location in male [1]. The report indicated that the etiology of the
pain may be caused by the local tissue anoxia or to compression
of the nerves by the nodule [1]. It has been also hypothesized that
muscle contraction may be central to the induction of pain [21].
The ALM on the auricle is frequently painless [22, 23]. The author
has previously described the solid (or capillary) subtype of ALM
as a painful and vascularized subcutaneous tumor, probably in
close to the dermis [7] and indicated that all painful cutaneous and
subcutaneous tumors used as the acronym “ENGLAND” or “LEND
AN EGG” [3], especially, angioleiomyoma, eccrine spiradenoma,
schwannoma, and glomus tumor show vascularlized appearances
on high-resolution color Doppler US [4].

Gray-Scale and Color Doppler US Features

US features of ALM have been reported as an oval shape,
well-demarcated margin, homogeneously hypoechoic nodule
with moderate or rich vascularity status [24-26]. Park et al. [26]
mentioned that gray-scale US features represent a homogeneous
hypoechoic mass with a well-defined margin and there are 3
categories of vasculature patterns including type 1 representing
several clustered linear vessels that converge to a single point, type
2 showing scattered distribution of irregular vessels, and type 3
presenting as 1 or more vessels that are centrally located on color
Doppler US. In addition, vascularity is further classified as little
(covering less than 20% of the mass), moderate (20%^50%), and
rich (covering more than 50% of the mass) status. They suggested
that the most commonly detected vascular pattern was type 1 with
moderate vascular density. Zhang et al. [27] mentioned that US
appearances of ALM as subcutaneous nodule, especially in contact
with the dermis, a small size less than 20 mm, an oval shape, solid,
homogeneously hypoechoic pattern and low or moderate vascular
density was seen on color Doppler US.
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They noted that 75.8% of subcutaneous ALM was in a
superficial location, close to or in contact with the dermis [27]. The
author previously mentioned that intradermal nodular fasciitis
represents vascular components on color Doppler US due to
rich capillary vessels of dermis in histology [11, 12, 17]. Similar
to intradermal nodular fasciitis (INF), as ALMs tend to occur in
the subcutaneous layer, close to or in contact with dermis which
contains rich capillary vessels, they show the vascular features on
color Doppler US. Kim et al. [5] have described the relationship
between US appearances and pathologic features of subtypes
in the subcutaneous angioleiomyoma in the extremities. Both
venous and cavernous subtypes on gray-scale US appear as welldefined, homogeneously hypoechoic tumor, while capillary type
shows well-defined, homogeneously isoechoic mass similar to the
muscle. Concerning to the color Doppler appearances, cavernous
ALM represents abundant vascular flow accompanied with several
feeding vessels reflecting the pathology of the dilated vascular
channels with minimal smooth muscle. Venous subtype represents
moderate vascular flow signal accompanied with several feeding
vessels representing pathologically non-compacted smooth muscle
bundles and vascular channels with thick muscular walls, whereas
capillary type shows little vascular flow signal with linear feeding
vessels reflecting pathologically scattered small, slit-like vascular
channels surrounded by numerous compacted smooth muscle
bundles [5].

Given the studies in the literature, the most of ALM are venous
and capillary type. The report by Kim et al. [5] suggested that
capillary type is likely to show isoechoic similar to the muscle with
little vascular status on gray-scale and color Doppler US due to the
collapse of intratumoral vessels and a higher proportion of smooth
muscle components in the mass. On the contrary, venous type is more
likely to represent hypoechoic and hypervascular pattern caused by
internal, thick, muscularly walled-vessels and the preservation of
the vessel lumen [5]. While, Kang et al. [26] described the findings
of the ALM on US and MRI and indicated the enhancement of the
protruding structure from one or both ends, suggesting probably
adjacent vessel on enhanced MRI. Recently, the author reported a
solid (or capillary )subtype of ALM using high-resolution ultrasound
including gray-scale US, power Doppler US, and Real-Time Tissue
Elastography (RTE) and described that vascular flow signals were
observed at central and peripheral portions on power Doppler US
and Fine Flow, suggesting a solid (or capillary) type of ALM [2].
An oval shape, well-defined, homogeneously hypoechoic nodule
without posterior echo enhancement on gray-scale US and hard
nature on RTE also represent solid tumor reflecting pathologically
numerous compacted smooth muscle bundles with scattered small,
slit-like vascular channels in solid (or capillary) subtype [2]. In
addition, the evaluation of spectral Doppler analysis for previous
case showed low blood flow velocity suggesting benign type [2].
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Due to the development of high-resolution multifrequency
transducers and multichannel color Doppler apparatus, it will
be possible to make an accurate diagnosis of subtype of ALM on
US. The author suggests that with respect to the color Doppler
appearance, the rich vascularity status may be consistent with
cavernous type, moderate vascularity feature may correspond to
venous type, and little flow in central and adjacent flow in periphery
appearances may be consistent with solid (or capillary) type. In
addition, although extradigital glomus tumors represent high
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speed and high resistance profile on spectral Doppler analysis [28],
spectral Doppler analysis for blood flow velocity is very important
in differential diagnosis between benign and malignant lesion.
Central and peripheral blood flow signals were detected on Fine
Flow in ALM on the lower extremity pathologically confirmed in a
69-year-old female (Figure 1). Little flow in central and adjacent
flow in periphery were observed on power Doppler US. Peripheral
flow on power Doppler US was suggested to correspond to adjacent
vessel (Figure 2).

Figure 1: Angioleiomyoma on the lower extremity in a 69-year-old female. Central and peripheral blood flow signals were
detected on Fine Flow.

Figure 2: : Little flow signal in central and adjacent flow signal in periphery were detected on power Doppler US. Peripheral
flow signal on power Doppler US was suggested to be consistent with the adjacent vessel.
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Magnetic Resonance Imaging Features

Conclusion

Some reports described that the MRI appearances of ALM have
been observed as a well-circumscribed mass with an isointense or
slightly high signal intensity relative to the muscle on T1-weighted
images and a heterogeneous and high signal intensity on T2weighted and STIR images [29, 30]. With respect to the study of
the correlation between subtype MRI findings and pathological
features, a few reports have been studied [29, 31]. Hwang et al. [31]
could not differentiate between the different subtypes in ALM on
MRI appearances. Gupte et al. [29] described that MRI findings were
not able to differentiate between the different histological subtypes
in ALM. Yoo et al. [30] noted that ALM should be regarded as a
possible diagnosis when a well-demarcated subcutaneous mass of
isointense signal on T1-weighted image, heterogeneous high signal
intensity on T2-weighted images with homogeneous enhancement,
and an adjacent tortuous vascular structure are observed on the
extremities. Kumar et al. [32] mentioned that diffuse homogeneous
enhancement of the mass lesion with a vessel converging on the

Given the occurrence location, close to or in contact with
dermis, it is strongly suggested that angioleiomyoma may contain
vessel components in the tumor.

superior pole of the mass lesion was shown on postcontrast fat
suppressed T1-weighted images. Neurogenic tumors generally
represent well-demarcated masses of high signal intensity on T2weighted image without a tortuous vascular structure. Maura et al.
[33] described that an intramuscular ALM shows iso signal intensity
(SI) to muscle on T1W1 and high signal intensity on T2/STIR (short
tau inversion recovery) with a T2 hypointense rim. Kang et al. [6]
described that slightly high signal intensity on T1-weighted image,
a heterogeneous and high signal intensity on T2-weighted and STIR
images, and heterogeneous enhancement on enhanced T1-weighted
image were shown. In addition, enhancing structures on one or both
ends of the mass on MRI has been reported. Differential diagnosis
of ALM can include vascularized superficial benign soft-tissue
tumors ultrasonographically regarded as eccrine spiradenoma,
dermatofibroma, schwannoma, vascular leiomyoma, glomus
tumor, pilomatricoma, chondroid syringoma, hemangioma [34].
Especially, neurogenic tumors mimic angioleiomyoma representing
well-defined hypoechoic oval mass with internal vascularity on US.
However, they show the characteristic finding of connection to
a nerve namely eccentric type of the nerve-tumor position [32].
Reynolds et al. suggested that schwannoma have been classically
described as eccentric at both MRI and histology [34]. Lee et al.
[35] described that peripheral nerve sheath tumor (PNST) such as
schwannomas and neurofibromas shows isointese SI with muscle
on TIWI and T2W1 represents heterogeneously hyperintense SI
than muscle. Enhancement pattern was heterogeneous [35]. As it
is also important to differentiate between ALM and giant cell tumor
of the tendon sheath (GCTTS), the author previously mentioned the
characteristic appearances of GCTTS on US and MRI [20,36]. It is
suggested that US study shows hypoechoic nodule with vascularity
and low signal intensity on T1 and T2 weighted MR images due to
the hemosiderin were observed in GCTTS [20,37].

It is plausible that estimations of vascular pattern, density,
distribution, and spectral Doppler analysis on high-resolution
ultrasonography contribute to make an accurate diagnosis of the
subtype of angioleiomyoma.
In solid (or capillary) subtype, little vascularity and adjacent
vessel features on color and power Doppler Ultrasonography and
enhancing structures on one or both ends of the mass on magnetic
resonance imaging may be a potential diagnostic findings.
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