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Abstract. Spinal epidural angiomatous meningiomas (AMs) 
are extremely rare lesions. Here, we report on a case of an 
epidural AM of the thoracic spine with chronic but severe 
cord compression. The patient underwent a T6‑T8 laminec-
tomy through the posterior approach. En bloc resection was 
achieved, and histopathological examination demonstrated 
an AM. Delayed paraplegia occurred 4 h postoperatively. 
The patient was treated with methylprednisolone, hyper-
baric oxygen and rehabilitation. Gradually, over the next six 
months, the bilateral leg strength was improved compared 
with the preoperative status, and no tumor recurrence was 
noted. Although epidural AM is extremely rare, it should 
be included in the differential diagnosis of spinal epidural 
lesions. A definitive diagnosis is difficult based on magnetic 
resonance imaging alone due to the nonspecific charac-
teristics of the tumor. Since AM is a histologically benign 
and highly vascularized tumor, timely gross total resec-
tion (GTR) is the most effective treatment. A good clinical 
outcome may be expected following GTR (Simpson grade I 
and II resection).

Introduction

Angiomatous meningiomas (AMs) are rare histopathological 
subtypes of meningiomas, and are most commonly observed 
within the cerebral convexity (1). Microscopically, the lesions 
have features of typical meningiomas, with numerous vascular 
channels which predominate over their meningothelial 
elements  (2,3). AMs also occasionally occur in the spinal 
canal, and account for 1% of all intraspinal meningiomas (2). 
The majority of spinal AMs are located in the intra-
dural‑extramedullary (IDEM) space (4,5). Compared with 
other IDEM tumors, intraspinal AMs have no unique clinical 

symptoms (2). Instead, the diagnosis depends on pathological 
examination (3). Epithelial membrane antigen (EMA) is the 
most reliable immunomarker and exhibits positive immunore-
activity in all AMs (2,3). Timely en bloc resection is the most 
favorable treatment strategy and the rate of tumor recurrence 
is fairly low, ranging between 0 and 60% (2,4,5). Epidural 
AMs are extremely rare. In the present study, we report the 
case of an epidural AM in a 55‑year‑old female. The clinical 
manifestation, radiological findings, treatment and outcome 
of the patient are presented. Written informed consent was 
obtained from the patient's family and study approval was 
obtained from the Institutional Review Board of Beijing 
Tiantan Hospital, Beijing, China.

Case report

A 55‑year‑old female presented at Beijing Tiantan Hospital, 
China, with a 2‑year history of progressive back pain and 
weakness in both legs. No sphincter dysfunction was noted. 
Neurological examination revealed a paraparesis, with motor 
deficit 3/5 in the both legs (as classified by the Medical Research 
Council grading system) (6). This finding was associated with 
hypesthesia and brisk osteotendinous reflexes. 

Magnetic resonance imaging (MRI) demonstrated a 
well‑circumscribed oval lesion in the dorsal‑lateral space at 
T6‑8 (Fig. 1). The lesion was isointense on T1‑weighted images 
(WI), hyperintense on T2‑WI, and enhanced homogeneously 
on contrast‑enhanced T1‑WI. The ‘dural tail sign’ was positive. 
The preoperative differential diagnoses considered included 
lymphoma, metastatic tumor, angiolipoma, cavernous heman-
gioma, meningioma and hemangiopericytoma (HPC).

The patient underwent a T6‑8 laminectomy. Intraoperative 
monitoring of somatosensory and motor‑evoked potentials 
was performed. The lesion was well‑delineated, fresh red, 
vascular, and located in the epidural space. It was removed 
en bloc following circumferential dissection. The dural attach-
ment was located dorsal‑laterally and was not resected but 
extensively bipolar cauterized. Postoperative MRI revealed no 
residual tumor (Fig. 2).

Microscopically, the tumor consisted of meningothelial 
and vascular elements (Fig. 3). There was no mitotic activity 
or endothelial proliferation. Immunohistochemical examina-
tion revealed that the tumor cells were positive for EMA and 
vimentin.
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Delayed paraplegia occurred at 4 h postoperatively. The 
patient was treated with methylprednisolone and hyperbaric 
oxygen, and was discharged to an in‑patient rehabilitation 
facility at day 14 postoperatively. Gradually, over the next 
six months, the patient's bilateral leg strength improved to 
grade 4/5, and no tumor recurrence was noted.

Discussion

Spinal meningiomas are mostly IDEM in location, and the 
diagnosis of a tumor is usually simple, and based on radio-
logical findings. However, meningiomas also occasionally 
occur in an epidural location. Since the publication of the 

Figure 1. Magnetic resonance imaging reveals a well‑defined epidural tumor at the T6‑T8 level. The tumor was isointense on T1‑weighted imaging (WI) (A) 
and hyperintense on T2‑WI (B). Marked homogeneous enhancement and the ‘dural tail sign’ were observed on contrast‑enhanced T1‑WI (C). Axial con-
trast‑enhanced T1‑WI revealed that the tumor was located dorsal‑laterally, with severe cord compression and extension through the intervertebral foramen (D).

Figure 2. Postoperative magnetic resonance imaging reveals no residual tumor or intraspinal hematoma, and the spinal cord is decompressed. (A) T1‑weighted 
image (WI), (B) T2‑WI, (C) contrast‑enhanced T1‑WI, (D) axial T2‑WI.

Figure 3. Photomicrographs illustrate that the tumor consisted of dilated vascular spaces with intervening areas revealing spindle and oval cells. (A) No 
evidence of endothelial proliferation or mitotic activity was observed (hematoxylin and eosin staining; original magnification, x200). (B and C) Tumor cells 
were positive for (B) epithelial membrane antigen and (C) vimentin (immunohistochemical stain; original magnification, x200).
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earliest study in 1963, only 50 cases of epidural meningiomas 
have been described, and psammomatous types were the 
predominant subtype (7‑10). Epidural AMs are extremely rare. 
No other examples of foraminal extension of this specific type 
were identified in the literature.

The precise pathogenesis of epidural meningiomas is 
still unclear. Various hypotheses have been proposed, which 
include arachnoid villi isolated from the arachnoid layer 
which migrated into the dura mater, vestigial remnants of the 
embryonal arachnoid layer, aberrant arachnoid islets in the 
epidural space, and villi from nerve roots where the dura layer 
is thin (7,8,11,12).

Similar to those observed with common epidural tumors, 
the symptoms of our patient were progressive motor deficits 
and local pain due to the effect of the mass. The clinical course 
was relatively slow (24 months), which may reflect the benign 
nature of epidural AMs. Unlike epidural cavernous heman-
gioma, which may present with acute neurological symptoms 
due to their tendency to hemorrhage (13), epidural AM does 
not appear to have a propensity for acute intratumoral bleeding 
despite being highly vascularized. Similarly, spontaneous 
intratumoral bleeding was only observed in one intracranial 
AM (2). This phenomenon argues against a high incidence of 
hemorrhage in AMs.

MRI is the most reliable method for identifying intraspinal 
tumors. On MRI, the epidural AM in the present case demon-
strated isointensity on T1‑WI, hyperintensity on T2‑WI, and 
homogeneous enhancement on contrast‑enhanced T1‑WI. 
Intracranial AMs usually exhibit notable signal voids of 
vessels (1); however, signal void areas were not evident in the 
present case. These radiological characteristics are nonspecific. 
The ‘dural tail sign’, which is useful for the identification of 
IDEM meningioma, was positive in the current case. However, 
this finding has also been present in metastatic tumors and 
lymphoma (14,15). Thus, the differential diagnosis includes 
all epidural contrast‑enhancing lesions, including lymphoma, 
metastatic tumor, cavernous hemangioma, angiolipoma 
and HPC. An accurate diagnosis depends on the pathology. 
However, due to the similar microscopic features, hematoxylin 
and eosin staining may be not sufficient to differentiate 
AMs from HPCs. Therefore, immunohistochemical staining 
is necessary. EMA is the most reliable immuno‑marker of 
meningiomas, whereas HPCs are negative with EMA (16,17). 
In the current case, the tumor exhibited abundant vascular 
components which exceeded 50% of the total area, a lack of 
cytonuclear atypia or mitotic activity, and EMA immuno
reactivity. Thus, the tumor was diagnosed as AM (World 
Health Organization grade I).

Since cord compression is the main pathogenic mechanism, 
gross total resection (GTR) is the primary treatment of choice 
for spinal lesions (18,19). Due to the hypervascularity, piece-
meal resection of AM should be avoided (19). In the present 
case, the feeding arteries were coagulated and en bloc removal 
was performed. Selective spinal angiography and preoperative 
embolization may exhibit feeding arteries and reduce intra-
operative bleeding (1); however, the diagnosis still needs to 
be confirmed. For intracranial and intraspinal meningiomas, 
tumor recurrence may be prevented by total removal of the 
tumor and dural attachment (1,2). However, if the dural attach-
ment of intraspinal meningiomas is located ventrally, laterally 

or dorsal‑laterally, cauterizing the dura takes priority over 
dural resection, preventing postoperative cerebrospinal fluid 
leak or cord damage (4). Although the neurological function 
of our patient was deteriorated following surgery, the symp-
toms were improved to normal levels within six months, and 
no tumor recurrence was noted. Therefore, epidural AMs are 
amenable to surgery, and a positive clinical outcome following 
GTR (Simpson grade I and II resection) is expected.

In conclusion, AM should be included in the differential 
diagnosis of spinal epidural lesions. A definitive diagnosis 
is difficult based on MRI alone due to its nonspecific char-
acteristics. Since AM is a histologically benign and highly 
vascularized tumor, timely GTR (en bloc resection) is the most 
effective treatment. A good clinical outcome may be expected 
following GTR (Simpson grade I and II resection).
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