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INTRODUCTION

The thalamus is an eloquent structure located in the center 
of the lateral ventricles rostral to the brainstem. Because it is 
surrounded by vital neurovascular structures, the surgical ap-
proach to the thalamus can be challenging. In the past, the out-
come of surgical treatment for a thalamic tumor was poor and 
these lesions were often considered inoperable. However, con-
temporary microsurgical techniques together with improve-
ments in neuroimaging that enable accurate presurgical plan-
ning, allow for the performance of safer resections. Gliomas 
and cavernous malformation are considered to be surgically 
accessible lesions of thalamic masses. The decision on wheth-
er to operate on any individual lesion depends upon the spe-
cific location of the lesion within the thalamus, the nature of the 
patient’s symptoms, and the patient’s history. The basic princi-
ple in selecting the surgical approach is to provide a trajectory 
that does not violate any eloquent structures such as the cor-
ticospinal tract or the thalamus [1]. Here, we report and review 
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A 42-year-old man presented with a headache and right hemiparesis and was found to have a cystic 
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a case of thalamic cavernous malformation with a favorable 
outcome through the contralateral interhemispheric transcal-
losal approach.

CASE REPORT

A 42-year-old man presented to our department with the 
sudden onset of headache under progressive right hemipare-
sis and hemihypesthesia. Neurological evaluation revealed 
decreased grasping power of the right hand and paresthesia 
of the right arm. The laboratory findings were normal. CT 
showed a cystic mass with fluid-fluid level and a calcified nod-
ule at the left thalamus and obstructive hydrocephalus with 
signs of increased intracranial pressure (Fig. 1A). Brain MRI 
showed about a 50×30×30-mm-sized lobulated cyst with a 
fluid-fluid level, a focal peripheral calcified nodule, and subtle 
enhancement in the left thalamus (Fig. 1B-D). The cystic mass 
compressed the third ventricle and left basal ganglia. The dif-
ferential diagnoses of the radiological findings were cavernous 
malformation, neurocysticercosis, and low-grade glioma. Based 
on the clinical and radiological features, we decided to remove 
the mass through a contralateral interhemispheric transcal-
losal transchoroidal approach that had more advantages than 
other proven approaches to thalamic lesions (Fig. 2A and B). 
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The patient was placed in the supine oblique position with head 
elevation. After head fixation, the sagittal plane was aligned 
parallel to the floor with the superior placement of the left 
hemisphere to reduce brain retraction of the right hemisphere 
by gravity. After making a curvilinear scalp incision along the 
coronal suture, craniotomy crossing the midline sagittal sinus 
was performed two-thirds in front and one-third behind the 
coronal suture, as in the usual anterior interhemispheric ap-
proach. Opening of the interhemispheric fissure to reveal the 

corpus callosum was performed with less retraction of the ip-
silateral hemisphere with the assistance of gravity. With the use 
of neuronavigation, the ideal trajectory was identified to ex-
pose the contralateral ventricle with the lesion. We discerned 
the orientation of the thalamostriate and septal veins to con-
firm entry into the left lateral ventricle with the thalamic le-
sion. We found and dissected the discolored swollen ependy-
mal surface just lateral to the choroid plexus on the floor of the 
left lateral ventricle. As much of the cyst with xanthochromic 

Fig. 1. Preoperative radiologic findings. A: CT scanning shows a cystic mass with peripheral calcified nodule at left thalamus and hydro-
cephalus. B: T2-weighted MR axial image shows a lobulated cyst with fluid-fluid level and obstructive hydrocephalus. C: T1-weighted MR 
axial image shows a lobulated cyst with peripheral high signal mass. D: T1-weighted enhanced MR axial image shows subtle enhanced 
cystic mass at left thalamus.
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vealed cavernous malformation (Fig. 3C).  

DISCUSSION

The thalamus is in a critical location near the internal cap-
sule, basal ganglia, midbrain, and several important neurovas-
cular structures. The anatomical location makes surgery on 
thalamic lesions more difficult compared to other intracranial 
locations. Accordingly, there remains much debate over the op-

fluid and the calcified mass was removed as possible (Fig. 3A 
and B). Inferomedial cystic wall was retained to prevent inju-
ry to the eloquent structures. The temporary aggravation of 
preoperative hemiparesis and hemiparesthesia was noted af-
ter surgery and recovered over two months following surgery. 
A postoperative CT showed the total removal of the calcified 
nodule and a decreased extent of hydrocephalus. A follow-up 
MRI showed a small cyst with a hemosiderin rim opening into 
the ipsilateral lateral ventricle (Fig. 2C and D). Pathology re-

Fig. 2. Postoperative radiologic findings. A: Surgical trajectory of contralateral interhemispheric transcallosal approach (red arrows) on T2-
weighted MR coronal image. B: Postoperative CT coronal image shows contralateral callosotomy and ventricular catheter through the sur-
gical route. C and D: Postoperative follow-up MRI shows removal of solid component and disappearance of mass effect without any neuro-
vascular injury.
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timal treatment of thalamic lesions, which ranges from conser-
vative management to open surgery. The decision on whether 
to operate on any thalamic lesion depends upon the specific 
location of the lesion within the thalamus, the nature of the 
thalamic lesion, and the patient’s clinical manifestations [1]. 
Thalamic lesions have corresponding surgical approaches to 
each specific location within the thalamus. Different surgical 
approaches for each part of the thalamus include the orbito-
zygomatic approach to the anteroinferior thalamus, the ante-
rior interhemispheric transcallosal approach to the medial thal-
amus, the anterior contralateral interhemispheric transcallosal 
approach to the lateral thalamus, the posterior interhemispheric 
transcallosal approach to the posterosuperior thalamus, and the 
parieto-occipital transventricular approach to the lateral pos-
teroinferior thalamus [1]. The most important consideration 
in the choice of the surgical approach is the relationship of the 
tumor to eloquent structures such as the internal capsule and 
corticospinal tract [2]. The basic principle guiding the selection 
of one of these approaches is to provide a trajectory that does 
not violate any eloquent structures [3]. The surgical approach 
should be tailored to the individual according to the location of 
the lesion, the patient’s symptoms, and the existence of hydro-
cephalus. Ventricular size is an important parameter that must 
be considered in choosing a surgical approach. The location of 
the lesion in relation to the ependymal or pial surface should 
also be considered when deciding upon a surgical approach. 

The transcortical transventricular approach is popular for 
the resection of periventricular lesions. However, the transcor-
tical transventricular approach destroys normal brain tissue to 
increase the risk of postoperative deficits from lesions located 
adjacent to critical anatomical structures such as the basal gan-
glia or internal capsule. Several reports indicated a higher in-
cidence of seizures in patients who underwent the transcor-
tical approach. In contrast, the interhemispheric transcallosal 
approach takes advantage of the interhemispheric fissure, al-
lowing deep access and requiring only a small amount of nor-
mal tissue resection. The interhemispheric transcallosal ap-

proach to thalamic lesions has both ipsilateral and contralateral 
interhemispheric approaches according to the interhemispheric 
direction. 

The ipsilateral interhemispheric approach is for lesions closer 
to the midline because less retraction is needed to remove the 
lateral mass. Conversely, eccentric lesions are best approached 
through the contralateral interhemispheric approach because 
it provides a trajectory that avoids injury to eloquent structures 
by greater retraction and a lower chance of remnants [4]. In a 
series by Rangel-Castilla and Spetzler [5], the thalamus was di-
vided into six regions, each with its corresponding preferred 
surgical approach. Of these, the anterior contralateral inter-
hemispheric transcallosal approach was the most commonly 
used approach [1]. 

Preoperative imaging in our case demonstrated that the cys-
tic wall appeared to have reached the pial surface superior to 
the floor of the ipsilateral lateral ventricle and medial to the third 
ventricle. Hydrocephalus in our case made the surgical trajec-
tory easier by the displacement of eloquent structures. The cal-
cified solid component of the thalamic cavernous malforma-
tion was at the lateral part of the thalamus. It was difficult to see 
and remove the calcified mass without excessive retraction in 
the ipsilateral interhemispheric approach. To avoid excessive 
retraction in the ipsilateral hemisphere, we selected the con-
tralateral trajectory instead of the ipsilateral trajectory. Head 
positioning could also affect exposure due to gravity-assisted 
brain shift. The sagittal plane of the head was parallel to the 
floor with the superior placement of the lesion. During the 
interhemispheric dissection, the gap between the right hemi-
sphere and the falx could be opened with minimal hemispher-
ic retraction and the assistance of gravity. The fixed retractor 
was placed against the falx to secure further exposure of the 
contralateral corpus callosum and lateral ventricle with the tha-
lamic lesion. This approach allowed us to use the direct visu-
alization of reliable anatomic landmarks to verify the accuracy 
of the image guidance. A contralateral interhemispheric cra-
niotomy is a useful approach for many different surgical pa-

A B C
Fig. 3. Operative and pathologic findings. A: The floor of left lateral ventricle (asterisk) was upward displaced by thalamic mass. B: Gliosis 
and hemosiderin deposits are seen along the margin of cavernous malformation. C: Microscopic finding shows some abnormal shaped 
vessels that are consistent with cavernous malformation (hematoxylin & eosin, ×100).
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on a management strategy [1]. Of these, the anterior contra-
lateral interhemispheric transcallosal approach was the most 
commonly used approach. Because our case had a major cal-
cified component of the mass in the lateral thalamus, we select-
ed the contralateral trajectory over the ipsilateral trajectory to 
avoid excessive retraction in the ipsilateral hemisphere. Our 
surgical experience with thalamic cavernous malformations 
demonstrated that favorable results can be achieved with ad-
equate exposure and safe microsurgical resection by contra-
lateral approach.
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