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A B S T R A C T

Objective: Angioleiomyoma is a rare benign painful soft tissue tumor, whose knee location is rare. Due its rarity,
and not characteristic aspect on MRI the preoperative diagnosis is difficult.
Methods: We performed a systematic review of the literature, including a case of venous type angioleiomyoma
that we have recently managed.
Results: A total of 24 published papers with 30 cases (including our illustrative case) were identified and in-
cluded in our review. The mean patient age was 42.3 years (range18-63). The average size of the lesion was
17.8 mm. The presenting symptom was leg pain in 90% of cases. On magnetic resonance imaging (MRI), the
lesion appeared isointense in T1 in 80% of cases and hyperintense on T2 in 90% of cases. Avid homogeneous
enhancement after gadolinium administration was detected in 94% of cases. All patients underwent surgery and
total resection was achieved in 100% of cases. No recurrence was observed after a mean follow-up of
19.5 months.
Conclusion: Angioleiomyoma occurs rarely in the knee and generally is associated with localized or radiating
pain. The preoperative diagnosis is difficult also after completion of MRI study and requires high index of
suspicion. Angioleiomyoma widens the spectrum of soft tissue lesions of the extremities and should be included
in the differential diagnosis of lesions in this area.

1. Introduction

Angioleiomyoma, also known as vascular leiomyoma, is a rare be-
nign soft tissue tumor of smooth muscle origin, arising from the mus-
cular layer of vessel wall [1]. The most common presentation is a
painful solid subcutaneous swelling. The incidence of angioleiomyoma
is roughly 5% among all soft tissue tumors [2]. Lower limbs location is
uncommon and its subcutaneous location at the knee joint is rare [2].
The initial presenting symptom for angioleiomyoma of the knee is lo-
calized or radiated pain in case of compression of neural structures.
Accordingly, when this lesion is located in the extremities a differential
diagnosis is difficult and should consider other more common neuro-
surgical pathologies including peripheral nerve sheath tumor. We re-
viewed the published cases of angioleiomyoma of the knee and we
reported an additional unusual case of venous type angioleiomyoma
(Figs. 1 and 2). The purpose of our study was to clarify clinical, diag-
nostic and therapeutic aspects of this lesion.

2. Materials and methods

2.1. Literature search

A PubMed and MEDLINE search was performed for angioleiomyoma
of the knee. PRISMA guidelines (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) were followed [3]. The search
terms “angioleiomyoma” “angiomyoma”, “leiomyoma” were used in
“AND” combination with “knee”, “extremities” “leg”. The inclusion
criteria were the following: (1) studies reporting case reports or case
series of patients with angioleiomyoma of the knee. Exclusion criteria
were the following: (1) review articles, (2) studies published in lan-
guages other than English, (3) studies reporting angioleiomyoma in
other anatomical parts.

2.2. Data collection

From each study, we extracted the following information: (1)
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patient’s demographics; (2) number of patients with angioleiomyoma of
the knee; (3) radiological features of the angioleiomyoma; (4) treatment
modality; (5) histopathological results; (6) clinical outcome. When

reported, pathologic type was classified according to Morimoto classi-
fication [4].

Fig. 1. Magnetic resonance imaging of the left knee in a 42-year-old man presenting with a painless swelling lesion for a year demonstrating a well-circumscribed,
capsulated soft tissue mass isointense to the muscle on T1-weighted images (A, B), hyperintense on T2-weighted scan (C) and hyperintense on multiecho fast field
echo T2-weighted image (D). On post-contrast sagittal and axial T1-weighted images (E, F), the tumor showed homogeneous gadolinium enhancement. The patient
underwent uneventful surgical resection.

Fig. 2. Histopathological examination (H&E 10× and 20×) demonstrated a solid neoplasm composed of elongated cells organized in tight fascicles, surrounding
blood vessels with thickened walls (H&E 10× and 20×, A–B respectively). Immunohistochemistry (IHC) showed strong positivity for SMA (C), desmin (D) and
caldesmon (E) and negativity for CD34 (F), in absence of marked cellular atypia and/or mitoses. The morphological appearance along with the immunohistochemical
profile agreed with the diagnosis of venous type angioleiomyoma.
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2.3. Outcomes

The primary objectives of this study were to examine the clinical
presentation and the results of surgical treatment of angioleiomyoma of
the knee.

3. Results

3.1. Present case report

Here we reported a 42-year-old man presenting with a painless
swelling lesion at the left knee for a year, without motor deficits. He
was previously treated with conservative treatment (including rest,
knee brace and ice application) and corticosteroid injections in the
knee, without relief. There was no history of trauma. Radiographs of
the left knee showed no abnormalities. A magnetic resonance imaging
(MRI) of the knee showed a capsulated 20 × 19 × 13 mm soft tissue
mass isointense to the muscle on T1-weighted images (T1WI) and hy-
perintense on T2-weighted images (T2WI), with homogeneous gadoli-
nium enhancement after gadolinium administration. The patient un-
derwent surgical resection. Histopathological examination (H&E)
demonstrated a solid neoplasm composed of elongated cells organized
in tight fascicles, surrounding blood vessels with thickened walls.
Immunohistochemistry (IHC) showed strong positivity for SMA (C),
desmin (D) and caldesmon (E) and negativity for CD34 (F), in absence
of marked cellular atypia and/or mitoses. The morphological appear-
ance along with the immunohistochemical profile agreed with the di-
agnosis of venous type angioleiomyoma. Patient was discharged from
the hospital on the next day, reporting pain relief. No recurrence was
reported at last follow-up.

3.2. Literature review

Studies included in this review are summarized in Table 1 [5–27].
Twenty-four studies and 30 patients presenting with angioleiomyoma
of the knee were analyzed in this review [5–27].

3.3. Demographic and radiological characteristics

Overall the median age of patients was 42.3 years (18–63) and the
proportion of female patients was 66.7%. The right knee was more
involved than left side (70.4% Vs 29.6%). Mean lesion size resulted
17.8 ± 7.1 mm (α = 0.05), ranging from 0.3 cm to 10 cm. The more
common presenting symptom was leg pain (90%), which was spor-
adically associated with loss of full extension of the knee (10%) and
lumbar pain (3%). Twenty-five cases provided details about clinical
characteristics of pain, which resulted paroxysmal, localized and in-
itiated by pressure or light touching in 20 patients (80% of cases) and
radiating to the inferior limb in 20% of cases. Three patients (10%)
referred no history of pain and presented a painless ulcer (one case)
[12] and soft tissue swelling (two cases) [27]. Preoperative ultrasound
was performed just in five patients (17%). Lesion appeared well-de-
fined, oval-shaped and hypoechoic in all cases. Preoperative MRI was
performed in 20 patients (67%) and revealed a well-defined round to
oval lesion. Lesion resulted isointense to the muscle on T1 images in
80% of cases and hyperintense on T2 images in 90% of cases. Post-
contrast the lesion showed homogeneous enhancement in 94.1% of
cases and non-homogeneous enhancement just in one patient (5.9%).
Surgical resection was performed in all cases and invariably resulted in
total resection. Nineteen cases (63.3%) reported clinical follow-up,
which resulted 19.5 ± 12.4 months (α = 0.05). None of the analyzed
studies reported recurrence. Eighteen cases (60%) reported details of
pathologic examination according to Morimoto classification [4]. Solid
type angioleiomyoma was found in 16 patients (88.8%). Pleomorphic
type was found in one case [24] and venous type angioleiomyoma was
reported in another case (present case).

4. Discussion

4.1. Epidemiology

Vascular leiomyomas or angioleiomyomas are benign solitary tu-
mors of smooth muscle origin that arise from the smooth muscle of
blood vessels in the deep layers of the dermis or in the subcutaneous
tissue [17]. According with our review, the peak incidence is in the
fourth to the sixth decades of life, with a female predominance [2].
Etiology is unclear; repetitive micro trauma, hormonal changes and
venous stasis have been proposed as causative factors [28].

4.2. Histopathological features and symptoms

Stout [29] published the first comprehensive review of this rare
lesion in 1937. In 1973, Morimoto [4] described three subtypes of
angioleiomyoma: solid, cavernous and venous. Solid subtype is com-
posed of closely compacted smooth muscle and numerous small vas-
cular channels, the venous subtype has vascular channels with thick
muscular walls and the cavernous type consists of dilated, large vas-
cular channels with the least amount of smooth muscle [4]. The solid
type is three times as common in females and typically involves the
lower extremities, whereas the cavernous type is four times as common
in males and typically involves the head and upper limbs [17]. At mi-
croscopic examination, angioleiomyoma shows tortuous vascular
channels surrounded by smooth muscle bundles and areas of myxoid
change that explain hyperintensity of the tumor on T2WI. On im-
munohistochemistry, angioleiomyoma is usually positive for smooth
muscle actin, desmin and caldesmon, and negative for myeloid pro-
genitor cell antigen (CD34), with no cellular atypia and/or mitoses.
Majority of these tumors in the knee are solid type (88.8%) and often
painful. According to our review pain is generally paroxysmal, ag-
gravated by physical stimulation, and is the presenting feature in 90%
patients. Venous type angioleiomyoma is rare in the lower extremities
and usually painless [28], as our case confirms. Paroxysmal pain, which
is often burning and excruciating in intensity, is triggered by pressure
or even by either light touching and is described as drilling, burning
and radiating [15,21,25,27]. The pathogenesis of this pain is still un-
known [30–32]. Generally, patients are evaluated by multiple physi-
cians and tried several medications, including high doses of gabapentin
and corticosteroid injections in the knee or in the spine, without relief
[15]. Physical examination is required to detect the painful nodule in
the knee.

4.3. Differential diagnosis and outcome

Preoperative diagnosis is difficult and requires a high index of
suspicion. First of all, degenerative disc disease, hip and/or knee os-
teoarthritis have to be excluded [33], as also located pain due to
phlebitis, vein thrombosis or an incompetent of vein located behind the
knee, like the great saphenous vein or the Giacomini vein [34]. Very
often telemedicine can help both doctor and patient to reach the final
diagnosis faster after performing a computerized tomography (CT) scan
or MRI [35,36], but a physical examination for this kind of lesion is
required to detect the painful nodule in the knee. A differential diag-
nosis includes peripheral nerve sheath tumor, hemangioma, lipoma,
giant cell tumor of the tendon sheath, osteoid osteoma and chon-
dromyxoid fibroma [3,5,37]. On ultrasound examination, angioleio-
myoma appears oval-shaped, mildly hypoechoic, with well-defined
margins and with homogenous structure suggestive of the benign
nature of the lesion [17,37]. On MRI, angioleiomyomas usually appears
isointense or slightly hyperintense on T1WI and slightly hyperintense
on T2WI compared with skeletal muscle. The lesion shows strong and
homogeneous enhancement after administration of gadolinium [26]. A
preoperative radiograph or CT scan of the knee can not provide addi-
tional information to reach the diagnosis of angioleiomyoma, however
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it can be very useful at characterizing bone-forming tumors, like a os-
teoid osteoma, as it typically shows a focally lucent nidus within sur-
rounding sclerotic reactive bone at CT scan [38]. Differential diagnosis
on MRI includes lipoma, giant cell tumor of tendon sheath, neurofi-
broma, hemangioma, chondromyxoid fibroma, osteoid osteoma, pig-
mented villonodular synovitis, and synovial chondromatosis (Table 2)
[5,39]. One of leading diagnoses in radicular pain in the leg are osteoid
osteomas that are benign small (1.5–2 cm) bone-forming tumors that
classically cause night pain that is relieved by the use of salicylate
analgesia. Similarly, clinical presentation of pigmented villonodular
synovitis and synovial chondromatosis is usually with joint swelling,
pain and occasionally joint dysfunction. Benign peripheral nerve sheath
tumors, like neurofibromas, can present with neurogenic dysfunction,
pain or numbness in the leg. On the other hand, lipomas are sub-
cutaneous soft painless mass. Surgical resection is the curative treat-
ment for angioleiomyoma and no recurrences were reported in our
analysis, although an overall recurrence of 0.4% has been reported for
angioleiomyoma of the extremities [15,27,40].

5. Conclusion

Angioleiomyoma of the knee is rare and after preoperative MRI can
be mistaken for other more common lesions including nerve sheath
tumors. Surgical resection is the curative treatment and recurrence is
exceptional. Angioleiomyoma widens the spectrum of the soft tissue
lesions of the knee and should be included in the differential diagnosis
of lesions in this area.
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