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Abstract

Primary intracranial leiomyosarcoma is extremely rare. Herein, we describe 
a case of primary intracranial leiomyosarcoma of the cavernous sinus in which 
stereotaxic radiotherapy was effective. A 75-year-old woman presented with 
acute-onset left eye pain and ptosis of the left eyelid. MR images revealed 
a hypointense homogeneous lesion in the left cavernous sinus, which was 
subsequently diagnosed via biopsy as leiomyosarcoma. Stereotaxic radiation 
with a fractionated Cyberknife radiosurgery was conducted. Following the 
treatment, a marked reduction in the tumor size was observed. Thereafter, the 
patient had local recurrence and died after a course of 44 months. Primary 
intracranial leiomyosarcoma is extremely rare and the prognosis is relatively 
poor. Cyberknife radiosurgery may be a useful treatment for unresectable 
primary intracranial leiomyosarcoma. 
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TI- and T2-weighted MR images of the head revealed a 
hypointense homogeneous region indicating a tumor in the area from 
the sellar region to the left cavernous sinus, with infiltration along the 
left internal carotid artery to the left middle cerebral artery (Figure 1). 
Metastatic malignant meningioma was tentatively diagnosed. 

A biopsy was performed using a trans-sphenoidal approach. 
Pathological examination revealed complicated patterns of malignant 
spindle cells that were positive for vimentin and alpha-smooth muscle 
actin on immunostaining (Figure 2), indicating leiomyosarcoma. A 
subsequent general examination revealed no other primary lesion, 
and primary intracranial leiomyosarcoma of the left cavernous sinus 

Introduction
Primary intracranial leiomyosarcoma is extremely rare; most 

intracranial leiomyosarcomas are metastases from extracranial 
organs. The mesenchymal cells of the dura mater and brain blood 
vessels are known to be the intracranial sites of origin of this sarcoma. 
Recently, an increasing number of intracranial sarcomas have been 
reported in patients infected with HIV or the Epstein–Barr virus. 
Because primary intracranial leiomyosarcoma is often characterized 
by apparent attachment to the meninges or skull base, differentiation 
from meningioma by means of preoperative image analysis is difficult; 
therefore, immunohistological staining is useful for diagnosis. 
Postoperative radiotherapy or chemotherapy is administered in many 
cases; however, there is no standard treatment regimen for primary 
intracranial leiomyosarcoma and the prognosis is poor. Treatment of 
leiomyosarcoma depends on the site, and extent, of the tumor present, 
and is multidisciplinary. Historically, surgery has been the primary 
treatment strategy, with the objective being to obtain negative surgical 
margins. To maintain local control of the tumor, radiation therapy 
has also been used as an adjunct to surgical resection. In recent years, 
increasing evidence has supported the efficacy of stereotactic radio 
surgery for the treatment of brain tumors [1,2]. Herein, we describe 
a case of primary intracranial leiomyosarcoma of the cavernous sinus 
in which stereotaxic radiotherapy was effective.

Case Presentation
A 75-year-old woman who was being treated on an outpatient 

basis for a previous cerebral infarction with occlusion of the left 
internal carotid artery presented with acute-onset left eye pain and 
ptosis of the left eyelid. One month after the onset of these symptoms, 
she was hospitalized for comprehensive examination and treatment. 
On admission, her consciousness was clear, and anisocoria (left eye, 
4 mm; right eye, 2.5 mm), ptosis of the left eyelid, and paralyses of 
the left abducens nerve were noted. Blood examination revealed no 
significant abnormality.
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Figure 1: MRI showing TI-and T2-weighted MR images of the head revealed 
a hypointense homogeneous region (A and B). Gadolinium-enhanced MRI 
showed evidence of an enhanced lesion from the sellar region to the left 
cavernous sinus.
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was thus the conclusive diagnosis. Because of the difficulty of surgical 
excision, radiotherapy was selected. There is no standard treatment 
regimen for primary intracranial leiomyosarcoma, there are some 
report that Stereotaxic radiosurgery as a therapeutic strategy. We 
conducted stereotaxic radiation with a fractionated Cyberknife 
radiosurgery, 3Gy×5 days, to a total dose of 15 Gy. The treatment 
improved the patient’s symptoms and significantly reduced the size 
of the tumor (Figure 3). Thereafter, the patient had local recurrence 
and died after a course of 44 months.

Discussion
Intracranial leiomyosarcoma is rare and is most likely to result 

in brain metastases, which are usually hematogenous [3]. A report 
on 3829 cases of intracranial soft-tissue sarcoma noted 19 cases of 
brain metastasis [4]. To the best of our knowledge, only 29 cases of 
primary intracranial sarcoma were reported to exhibit a high degree 
of differentiation of the smooth-muscle component. The origin was 
reported to be meninges and endothelial cells in vessels of the brain; 
this remains unclear at present [3,5,6]. In the present case, MR images 
revealed infiltration along the internal carotid artery, which suggests 
that the origin was indeed the endothelium of the vessel.

Primary intracranial leiomyosarcoma usually occurs in the 
cavernous sinus, cerebellopontine angle, the skull base or spine. On 
MR images, primary intracranial leiomyosarcoma is characterized 
by a lesion of strong contrast, a dural tail sign, and a dumbbell 
appearance. In many cases, however, it is diagnosed as a meningioma 
or neurilemoma [7]. MRI is the main imaging study for these lesions. 
Occasionally angiography to define vessel involvement or CT to 
evaluate bone destruction may be valuable. A thorough search for a 
primary sarcoma outside CNS is recommended [1,2].

A diagnosis of leiomyosarcoma is based on detection of smooth-
muscle components confirmed by and immunohistological finding. 
In differential diagnosis, histopathological findings suggestive 
of leiomyosarcoma include complicated patterns of malignant 
spindled cells and rich cellular components. The spindle cells have 
longitudinally running acidophilic myofibrils in the cytoplasm and 
long, narrow heteromorphic nuclei. On immunostaining, the present 
case was positive for smooth muscle antigen and vimentin. On the 
basis of these findings, as well as those obtained from MRI findings and 
histopathology, and the fact that no extracranial primary lesion was 
found on general examination, primary intracranial leiomyosarcoma 
was the conclusive diagnosis for this case.

The prognosis for primary intracranial leiomyosarcoma is 
relatively poor: the longest period of survival was 32 months [8,9]. 
This is mainly due to the difficulty of surgical excision, and the 
difficulty of administering an adequate dose of radiation. In the 

present case, the primary lesion was present in the cavernous sinus, 
which is adjacent to the optic nerve. Stereotaxic radiation using a 
Cyberknife was conducted in 3 doses, for a total dose of 15 Gy. This 
therapy significantly reduced the size of the tumor and improved 
the patient’s symptoms. The advantage of this type of radiosurgery 
is unclear since the patient died 44 months after surgery, in patients, 
like ours, who are at a high risk for conventional radiation therapy, 
stereotaxic radiotherapy may be a useful treatment [1,2].

In conclusion, the present study reports the feasibility of 
Stereotaxic radiation using a Cyberknife for primary intracranial 
leiomyosarcoma. Our result indicates that this therapy may be a useful 
treatment for unresectable primary intracranial leiomyosarcoma.
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Figure 2: Pathological features. Histopathological examination revealed 
complicated patterns of malignant spindle cells that were positive for alpha-
smooth muscle actin. (A: hematoxylin and eosin staining. B: SMA staining).

Figure 3: MRI showing (a) the tumor prior to CyberKnife radiotherapy and (b) 
the marked reduction in the tumour size following CyberKnife radiotherapy.

http://www.ncbi.nlm.nih.gov/pubmed/23038237
http://www.ncbi.nlm.nih.gov/pubmed/23038237
http://www.ncbi.nlm.nih.gov/pubmed/23038237
http://www.ncbi.nlm.nih.gov/pubmed/24093144
http://www.ncbi.nlm.nih.gov/pubmed/24093144
http://www.ncbi.nlm.nih.gov/pubmed/1715839
http://www.ncbi.nlm.nih.gov/pubmed/1715839
http://www.ncbi.nlm.nih.gov/pubmed/3118683
http://www.ncbi.nlm.nih.gov/pubmed/3118683
http://www.ncbi.nlm.nih.gov/pubmed/9350403
http://www.ncbi.nlm.nih.gov/pubmed/9350403
http://www.ncbi.nlm.nih.gov/pubmed/17496995
http://www.ncbi.nlm.nih.gov/pubmed/17496995
http://www.ncbi.nlm.nih.gov/pubmed/17496995
http://www.ncbi.nlm.nih.gov/pubmed/16083180
http://www.ncbi.nlm.nih.gov/pubmed/16083180
http://www.ncbi.nlm.nih.gov/pubmed/16083180
http://www.ncbi.nlm.nih.gov/pubmed/12173340
http://www.ncbi.nlm.nih.gov/pubmed/12173340
http://www.ncbi.nlm.nih.gov/pubmed/12173340
http://www.ncbi.nlm.nih.gov/pubmed/2746352
http://www.ncbi.nlm.nih.gov/pubmed/2746352
http://www.ncbi.nlm.nih.gov/pubmed/2746352

	Title
	Abstract
	Introduction
	Case Presentation
	Discussion
	References
	Figure 1
	Figure 2
	Figure 3

