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Abstract
Spinal epidural angiolipomas are rare lesions composed of mature lipomatous and angiomatous elements. In this paper, the 
authors review a surgical series of ten patients with epidural angiolipomas. All patients had performed preoperative and 
postoperative magnetic resonance imaging. The diagnosis of angiolipoma was based on pathology. All the follow-up data 
were obtained during office visits. There were 5 males and 5 females with a mean age of 53.6 years. One tumor was located 
in the cervicothoracic, six in the thoracic, and three in the lumbar spine. The most common symptom was progressive motor 
deficit. Gross total resection of the tumor was achieved in nine cases, and subtotal resection was obtained in one case. No 
recurrence or regrowth of the residual tumor was observed during a follow-up period of 50.8 months. At the last follow-up, 
90% of patients experienced improvement in the neurological function. Epidural angiolipomas are benign but clinically pro-
gressive lesions. Early surgery should be performed to prevent irreversible neurological deficits. Postoperative radiotherapy 
is not recommended. The risk of long-term recurrence/regrowth of the lesions is low, and a good clinical outcome after total 
or subtotal removal can be expected.
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Introduction

Angiolipomas are specific vascular variants of lipoma, con-
sisting of mature fatty tissue and abnormal blood vessels [1, 
2]. Most of angiolipomas are observed subcutaneously on 
the trunk and limbs [3]. Spinal epidural angiolipomas are 
extremely rare, accounting for about 1% of all spinal axis 
tumors [4, 5].

With the aid of magnetic resonance imaging (MRI), spi-
nal epidural angiolipomas are being discovered in increas-
ing numbers; nevertheless, most studies are case reports and 
large series studies are very limited in the literature [1, 2, 
4–32]. In this article, we present the clinical presentation, 
radiological features, and surgical outcomes of ten patients 

surgically treated with in a single institution and review the 
pertinent literature.

Methods

After obtaining approval from Institutional Review Board 
of The First Affiliated Hospital of USTC, we retrospectively 
reviewed the data of ten patients with epidural angiolipomas 
between 2011 and 2017. Preoperatively, all patients under-
went MRI as the standard radiological investigation. Sur-
gery was performed in all patients through posterior median 
approach with intraoperative monitoring of somatosensory 
and motor-evoked potentials. Histological specimens were 
sent to the Department of Pathology for histological con-
firmation. Modified McCormick Classification (MMC) 
(Table 1) was applied to assess neurological function [33]. 
All patients were monitored post-operatively by outpatient 
examination.

 *	 ChaoShi Niu 
	 niuchaoshi1@163.com

	 Tao Yang 
	 yangtaoczh@163.com

1	 Department of Neurosurgery, The First Affiliated Hospital 
of USTC, Division of Life Sciences and Medicine, 
University of Science and Technology of China, 
Hefei 230001, Anhui, People’s Republic of China

http://crossmark.crossref.org/dialog/?doi=10.1007/s13760-019-01192-6&domain=pdf


422	 Acta Neurologica Belgica (2021) 121:421–427

1 3

Results

Clinical presentation

There were five male and five female patients aged from 25 
to 69 years (mean 53.6 years). The presentations included 
motor deficit, sensory disturbance, pain, and sphincter dys-
function. The mean duration of symptoms was 16.8 months 
(range 2–48 months). Four patients had Grade II status 
according to the MMC, three patients had Grade III, two 
patients had Grade Ib, and one patient who had Grade IV.

Preoperative imaging diagnosis

The lesions were located in cervicothoracic (1 case, 10%), 
thoracic (6 cases, 60%), and lumbar (3 cases, 30%) spine. 
Based on T1-weighted images (WI), the tumors had slight 
hypointensity in 1 case, isointensity in 2 cases, hyperinten-
sity in 6 cases, and mixed signal intensity in 1 case. T2-WI 
revealed hyperintensity in 9 cases and mixed signal intensity 
in 1 case. Contrast-enhanced T1-WI revealed homogeneous 
enhancement in 6 cases and heterogeneous enhancement in 
4 cases. Eight lesions were located in the dorsal canal and 2 
were in the lateral canal. In 1 case, the lesion extended into 
the intervertebral foramen, and extended to the paraverte-
bral space. An illustrative example of case 4 is illustrated in 
Figs. 1, 2, and 3.

Surgical outcomes and pathological examination

Intraoperatively, the lesions were yellowish or red-grayish, 
soft or rubbery hard, and with moderate vascularity. Most 

tumors were well demarcated from the dura, which facili-
tated their exposure and dissection. Gross total resection 
(GTR) was achieved in 9 cases (90%) and subtotal resection 
(STR) was achieved in 1 case (10%). Histological examina-
tion showed mature adipose tissue interlaced with numer-
ous blood vessels ranging from capillary to venular in size 
(Fig. 4).

Follow‑up

No patient received postoperative radiotherapy. During a 
mean follow-up period of 50.8 months, no recurrence or 
regrowth of the residual tumor was observed on MRI. Neu-
rological status had markedly improved in most patients and 
remained stable in one patient. The detailed clinical profiles 
are summarized in Table 2.

Discussion

Epidural angiolipomas are rare entities, accounting for about 
2–3% of epidural tumors [4, 24, 29]. They can be tradition-
ally categorized into two subtypes: non-infiltrating and 
infiltrating, the latter extending into the vertebral body [34]. 
Based on the literature, patients in their 4th–6th decades of 
life are the most affected with a slight female predominance 
[1, 31]. In our group, the age ranged from 25 to 69 years, 
with a mean age of 53.6 years, which accorded with the liter-
ature. In addition, female/male ratio of 1:1 was noted. Some 
authors have reported a female/male ratio of 1.5:1, which 
might suggest that clinical symptoms are more frequent in 
female patients because of possible hormonal influences [14, 
18]. However, this hypothesis has not yet been proven. The 
most common location is the thoracic spine in about 78.8% 

Table 1   Modified McCormick 
classification [33]

Grade Definition

I Neurologically normal
Gait normal
Normal professional activity

Ib Tired after walking several kilometers
Running is impossible, or moderate sensorimotor deficit does not significantly affect 

the involved limb
Moderate discomfort in professional activity

II Presence of sensorimotor deficit affecting function of involved limb
Mild-to-moderate gait difficulty
Severe pain or dysesthetic syndrome impairs quality of life
Independent function and ambulation maintained

III More severe neurological deficit
Requires cane and/or brace for ambulation or maintains significant
Bilateral upper extremity impairment
May or may not function independently

IV Severe neurological deficit
Requires wheelchair or cane and/or brace with bilateral upper extremity impairment
Usually not independent
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of cases, followed by lumbar in fewer than 10.2%; a cervi-
cal location is extremely rare [1, 4, 12, 15, 16, 23–25, 29]. 
In the study, 60% of the angiolipomas were in the thoracic 
region, 30% were in the lumbar region, and 10% were in the 

cervicothoracic region. It was proposed that an insufficiency 
of blood supply in thoracic spine contributes to the thoracic 
predominance [5].

Patients in our study commonly present with spinal 
cord or nerve root compression. The relatively slow clini-
cal course (mean 14.2 months) reflects the benign nature 
of angiolipomas. Motor deficit or pain is always the most 
common initial symptom. Despite vascularization of angi-
olipomas, accelerated onset of symptoms secondary to spon-
taneous bleeding is relatively unusual. To our knowledge, 
only a few cases presenting with acute paraplegia caused by 
a hemorrhagic epidural angiolipoma have been described [6, 
8, 13, 18, 20, 27, 28, 30]. Trauma, pregnancy, and hormonal 
changes were assumed to be aggravating factors [28, 30]. 
Lack of well-developed arterioles and low vascular char-
acteristics inside the tumor may correlate with low hemor-
rhagic risk [21].

Some theories of etiology suggested that angiolipomas 
may originate from primitive, pluripotential mesenchyme 
tissue [10, 16], and congenital malformations [11]. Pagni 
and Canavero et al. support the theory of abnormal devel-
opmental origin, based on their findings of spinal angi-
olipomas in patients with birth defects outside the central 
nervous system [29]. Barodosi et al. postulated that they 
arise from pluripotential stem cells with secretory activity 
[9]. Thus, various pathogenic mechanisms may cause spinal 
angiolipomas.

Fig. 1   Magnetic resonance imaging showed a spindle-shaped epi-
dural tumor at the T8–T11 levels. The tumor was iso–hyperintense 
on T1-weighted image (WI) (a) and hyperintense on T2-WI (b). Con-

trast-enhanced T1-WI revealed homogeneous markedly enhancement 
and severe spinal cord compression (c). Coronary contrast-enhanced 
T1-WI exhibited dorsal location (d)

Fig. 2   Intraoperative photograph showing a flesh-red epidural tumor 
located dorsal-laterally. The tumor was spindle shaped, well-circum-
scribed, and with moderate vascularity (a). Gross total resection of 
the tumor was achieved (b)
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MRI is the modality of choice for epidural angiolipomas 
[35]. Non-infiltrating lesions are usually spindle shaped 
with taper ends and locate in the dorsal space of the epi-
dural space [1]. Infiltrating lesions usually infiltrate the sur-
rounding tissues, especially the bone with extending into 
the paraspinal region [21]. Owing to fatty content, they are 
usually hyperintense on T1-WI and T2-WI, hypointense 
on fat-suppressed images [2, 14, 18]; nevertheless, mixed 
intensity or hypointensity can also be noticed on T1-WI due 
to increased vascularity within the tumor that is likely to 
be encountered at surgery [5, 23, 32]. Contrast-enhanced 
T1-WI shows significant enhancement because of vascular 
component [18]. Thus, the differential diagnosis including 

epidural contrast-enhancing lesions, such as arteriovenous 
malformations, cavernous angiomas, schwannomas, and 
metastases [32]. High-flow arteriovenous malformations 
always have vascular flow voids on MRI [1, 25]; neverthe-
less, angiolipomas do not contain vascular flow void due to 
the presence of capillaries and venous channels [14, 21]. 
Cavernous angiomas are generally isointense on T1-WI 
and hyperintense on T2-WI [36]. Schwannomas always 
have necrosis, extending into the paraspinal region with the 
enlargement of intervertebral foramen [36, 37]. However, 
paravertebral component with foraminal extension can also 
be noticed in infiltrating epidural angiolipomas, which make 
angiolipomas difficult to differentiate from schwannomas. 

Fig. 3   Two years after surgery, magnetic resonance imaging demonstrated no recurrence of tumor, and the spinal cord was decompressed (a 
T1-WI, b T2-WI, c contrast-enhanced T1-WI, and d coronary T2-WI)

Fig. 4   Photomicrographs illustrated that all lesions consisted of mature adipose tissue interlaced with numerous blood vessels ranging from cap-
illary to venular in size (a case 4; b case 5; hematoxylin and eosin stain, original magnification ×200)
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Most of epidural metastases are associated with bone mar-
row and paravertebral involvement [38]. Because of its rare 
occurrence, we believe that definitive preoperative diagnosis 
may be challenging based only on MRI. An accurate diag-
nosis still depends on pathological examinations. Histologi-
cally, angiolipomas are composed of mature adipose tissue 
and blood vessels, features of which are described as being 
either normal or mimicking capillary angiomas, cavernous 
angiomas, or arteriovenous malformations [17]. The ratio 
of fat to vessels is variable, ranging from 1:3 to 2:3 [15]. 
Atypia, pleomorphism, and mitotic figures of both adipose 
and angiomatous component were never encountered [29]. 
In the study, all histological characteristics were consistent 
with angiolipomas.

Surgical resection is the first choice for the treatment 
of epidural angiolipomas. According to the literature, the 
GTR rate of epidural angiolipomas is 72.4–74.1% [4, 12]. 
In our series, 90% of tumors showed well-demarcated dis-
section plane with no adhesions to the dura, and can be eas-
ily removed by a full or partial laminectomy. However, for 
infiltrating tumors which involve the vertebral body with 
huge extra-spinal extension, GTR can be more difficult. 
Labram et al. recommended combined microneurosurgical 
posterior approach, stabilization of the affected vertebrae, 
and thoracoscopic approach in two-stage surgery [5]. In our 
case, we opted for a less aggressive treatment by performing 
GTR of the intraspinal component and STR of paravertebral 
component. The tumor-invaded vertebral body which was 
considered to be analogous to vertebral hemangiomas may 
not enlarge [7], and thus, it was preserved to maintain spinal 
stabilization.

Tumor recurrence of epidural angiolipomas following 
surgery is rare and only two cases were reported [10, 19]. In 
our series, all patients did not receive postoperative radio-
therapy, and had no tumor recurrence or regrowth of the 
residual tumor. We believe that postoperative radiotherapy 
may be unnecessary because of slow growth and low recur-
rence risk of the tumors. If a residual tumor showed obvious 
regrowth with clinical deterioration, an early reoperation is 
recommended as the primary treatment [10].

In our series, during a mean follow-up period of 
50.8 months, 90% of patients experienced an improvement 
in the MMC. However, the neurological function did not get 
improvement in one GTR case with duration of symptoms 
for 4 years. Long-term spinal cord compression could cause 
irreversible neurological dysfunction. Therefore, we rec-
ommend that if neurological deficits are progressive, early 
surgery should be performed. Because these tumors grow 
slowly, we will continue to perform periodic neurological 
examination and MRI to obtain longer follow-up data of 
the patients.

In conclusion, angiolipomas should be considered in the 
differential diagnosis of epidural contrast-enhancing lesions, Ta
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especially if a thoracic lesion has dorsal localization and 
hyperintense on T1-WI and T2-WI. Chronically progressive 
spinal cord compression is main clinical symptoms. Early 
surgery should be performed to prevent irreversible neu-
rological deficits. Postoperative radiotherapy is not recom-
mended. A good clinical outcome after GTR or STR can be 
expected, and the risk of long-term recurrence is low.
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