
Introduction

Cavernous hemangioma accounts for 5% to 12% of all spinal vas-
cular anomalies [1] and mainly occur in the vertebral body. There-
fore, intradural extramedullary cavernous hemangioma are rare 
compared with vertebral body, epidural, and intramedullary cav-
ernous hemangioma [2], with hemorrhagic transformation being 
very rare. Hemorrhagic transformation exacerbates the patient’s 
neurological symptoms. In our case, the patient had a sudden neu-
rological deterioration. Here, we report a case of hemorrhagic 
transformation of cavernous hemangioma presenting with sudden 
paraplegia, and have added the pertinent literature review.

Case Report

A 57-year-old male with a week-long low back pain and right radi-

Cavernous hemangioma in the spine is rare, and the occurrence of intradural extramedullary cavernous hemangioma is particularly 
infrequent. A 57-year-old male patient visited the emergency room with suddenly worsening neurological symptoms. Computed to-
mography at the T10–11 levels showed a round isodense mass lesion, and magnetic resonance imaging showed a 1.2-cm oval intradu-
ral extramedullary mass. Therefore, the diagnosis of an intradural extramedullary tumor was suspected. Active subdural hemorrhage 
was seen when the dura was opened after T10–11 laminectomy. The tumor had brown and reddish colorations. The diagnosis of cav-
ernous hemangioma was made based on a pathological examination, which showed a dilated and congested vascular space lined by 
endothelial cells. Hemorrhagic transformation of a cavernous hemangioma can worsen a patient’s condition. Therefore, before surgery, 
we should consider the possibility of other tumors, such as cavernous hemangiomas, as well as common intradural extramedullary tu-
mors.
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ating pain had been treated at a local hospital. However, the patient 
was admitted to our emergency room, presenting with paraplegia 
that suddenly occurred 3 days prior. During physical examination, 
the motor power of the right lower extremity was at Medical Re-
search Council (MRC) grade 3. Sensory deficit was at hypoesthe-
sia below the T11 level.

Bowel and bladder function were normal, as well as the rectal 
examination results. The patient’s previous medication, medical 
history, and family history were unremarkable. Computed tomog-
raphy at the T10–11 level showed a round isodense mass lesion. 
Magnetic resonance imaging (MRI) showed 1.2-cm oval intradu-
ral extramedullary mass. The T1-weighted image exhibited an iso-
signal (Fig. 1A), whereas the T2-weighted image showed a heter-
ogenous high signal on the sagittal and axial views (Fig. 1B, 1C). 
Moreover, the contrast-enhanced T1-weighted image showed ho-
mogenous enhancement (Fig. 1D). The MRI signals of cavernous 
hemangiomas can exhibit various signals depending on the hem-
orrhage period. Therefore, we suspected a differential diagnosis of 
schwannomas and meningiomas, with high incidence. Because of 
the sudden neurological symptom, emergency surgery was per-
formed under neuromonitoring. After performing T10–11 lami-
nectomy and upon the opening of the dura, the tumor exhibited 
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active bleeding in the subdural space. The tumor showed brown 
and reddish overall coloration. An en bloc resection was subse-
quently performed (Fig. 2). After surgery, the patient improved to 
an MRC grade 4. The diagnosis of cavernous hemangioma was 
made during pathological examination, which showed dilated and 
congested vascular space lined by endothelial cells (Fig. 3).

This study was reviewed and approved by the Institutional Re-
view Board of Pusan National University Yangsan Hospital (IRB 
No. 05-2021-111). Due to its retrospective nature, the study was 
exempt from requiring informed consent from the participants.

Discussion

Spinal intradural extramedullary tumors account for two-thirds of 
all spinal tumors. Of these, 50% are meningiomas, 40% are 
schwannomas, and 10% are other tumors [3,4]. In the spine, the 
majority of cavernous hemangiomas are found in the vertebrae, 
with approximately 3% being intradural, and most of intradural 
cavernous hemangiomas being intramedullary [5]. Extramedul-
lary tumors are hence very rare, and hemorrhagic transformation 
of hemangiomas rarely cause sudden neurological symptoms. 

Hemangioma is a histological feature divided into capillary 
hemangioma and cavernous hemangioma. Cavernous hemangio-
ma is a benign vascular lesion with an irregular sinusoidal dilated 
vascular channel that has a thin collagenous wall. Moreover, it has a 
single layer of endothelium without an arterial feature, and no elas-
tic and smooth muscle fibers can be observed on the blood vessel 

Fig. 1. Magnetic resonance imaging (MRI) shows an intradural extramedullary mass with a 1.2-cm oval shape. (A) A T1-weighted image 
shows iso-signal intensity. (B, C) T2-weighted images show a heterogeneous high signal. (D) A contrast-enhanced T1-weighted image 
shows homogeneous enhancement.
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Fig. 2. Intraoperative image of the tumor. After performing lami-
nectomy at T10–11, dura opening showed active subdural hemor-
rhage. The tumor had an overall brown and reddish coloration.

walls [6–8]. In the present case, histologically cavernous hemangi-
oma was diagnosed with a dilated and congested vascular space 
lined by endothelial cells. 

In the spinal intradural extramedullary space, these tumors may 
arise from the blood vessels of the nerve roots in the cauda equina, 
the inner surface of the dura, or the pial surface of the spinal cord [5]. 
In the present case, the dura attachment site was checked  
(Fig. 4). Therefore, we thought of it as an intradural extramedul-
lary tumor. 

Intradural extramedullary cavernous hemangioma is mostly 
male dominant and occurs mainly at the thoracic level. Most clini-
cal symptoms are accompanied by back pain and exhibit radicu-
lopathy. It is also characterized by space-occupying masses, but the 
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sensitive to hemorrhage. By contrast, calcium contrast-enhanced 
images generally show low signals, but could exhibit variability 
with factors such as hemorrhage, hemosiderin, and calcification. 
Spinal intradural extramedullary cavernous hemangioma have 
been reported in 30 cases, 10 of which presented with spinal sub-
arachnoid hemorrhage [10]. In the present case, subarachnoid 
hemorrhage was not observed and acute subdural hemorrhage was 
seen instead. Jin et al. [11] reported that 25% of surgical patients 
with spinal intradural extramedullary cavernous hemangioma did 
not have improved symptoms. In the present case, total excision 
was implemented. The patient’s symptoms improved and he was 
then discharged. 

Only the surgical removal of the tumor can improve symptoms 
and prevent disease progression. Moreover, when the neurological 
symptoms worsen, surgery should be hastened. 

The present case is an unusual intradural extramedullary cavern-
ous hemangioma hemorrhage transformation, which required ac-
curate diagnosis and rapid surgery due to the sudden exacerbation 
of the patient’s neurological symptoms. However, cavernous 
hemangioma is difficult to differentiate from other tumors using 
MRI. If intradural extramedullary tumor is suspected and surgery 
is implemented, cavernous hemangioma should be considered if 
some non-specific signal appears in the MRI. Moreover, rapid 
treatment seems to have a positive impact on the patient’s future 
prognosis.
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Fig. 3. Pathologic examination. Cavernous hemangioma was 
diagnosed, with a dilated and congested vascular space lined by 
endothelial cells.  

Fig. 4. Intraoperative image. The tumor appears attached to the 
dura mater. 

clinical course is slow. However, due to cord compression, myelop-
athy and radiculopathy symptoms are accompanied by a progres-
sive motor and sensory deficit. In rare cases, acute hemorrhage 
may cause sudden paraplegia symptoms [2]. The present case ex-
hibited sudden symptoms of paraplegia due to an uncommon cav-
ernous hemangioma hemorrhage transformation. Nevertheless, 
the cause of this hemorrhagic transformation is yet to be deter-
mined. The most common causes of transformation are coagulop-
athies, hypertension, increased venous pressure, and vascular mal-
formation [9]. 

MRI is the gold standard for diagnosis. In the present case, me-
ningioma and schwannoma were differentially diagnosed during 
preoperative MRI. Cavernous hemangioma generally exhibit vari-
ous signals on T1- and T2-weighted images depending on blood 
flow status, calcification, and hemosiderin status. T2-weighted im-
ages show heterogeneous and hyperintense signals, and are more 
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