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Abstract 

Background: Thalamic tumors are relatively rare in children and frequently cause obstructive hydrocephalus. The main symptoms of thalamic 
tumors include high intracranial pressure, visual problems, motor deficits, seizures, central pain and behavioral problems. Because of the vital 
surrounding structures and the high risk of surgery, the strategy of treating pediatric thalamic tumors remains controversial until now.

Case Presentations: In this report, we describe a child presented with symptoms of High Intracranial Pressure (ICP). Pre-operative Magnetic 
Resonance Imaging (MRI) revealed obstructive hydrocephalus secondary to pediatric thalamic tumor and sub-tentorial arachnoid cyst. Based on 
the MRI data, the Virtual Endoscopy (VE) was reconstructed with 3D Slicer software. The dilated Moron holes, the narrow space between the lesion 
and fornix and the opening of the arachnoid cyst were confirmed with VE. The surgical approach was chosen as Endoscopic Third Ventriculostomy 
(ETV), Endoscopic Tumor Biopsy (ETB) and Ommaya reservoir insertion subsequently. The child improved remarkably after the operation and had a 
normal neurological status and psychomotor development during follow-up of 16 months. The histopathological examination was low-grade glioma. 
Post-operative MRI revealed contraction of the enlarged ventricles, shrinkage of the arachnoid cyst, and diminishment of periventricular edema.

Conclusion: Endoscopic treatment may play a significant role in the management of patients with obstructive hydrocephalus caused by pediatric 
thalamic tumors and arachnoid cysts. 
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Introduction 
Thalamic tumors account for approximately 1~5% of brain tu-

mor pathologies and frequently lead to obstructive hydrocephalus 
in pediatric series [1-3]. The main clinical presentations of thalamic 
tumors include High Intracranial Pressure (ICP), visual problems, 
motor deficits, seizures, sensory dysfunctions, central pain and 
behavioral problems [4]. The types of pathology included gliomas, 
neuronal tumors and embryonal tumors. Moreover, astrocytes 
arising from gliomas are the most common tumors and high-grade 
tumors predominate [5,6]. According to their anatomical location, 
the tumors were divided into three groups: unilateral thalamic, bi 

 
lateral thalamic, and thalamopedunclular lesions. Due to the deep 
location, vital surrounding structures and high risk of surgery, the 
management of pediatric thalamic tumors remains controversial 
[3]. We report our experience with endoscopic treatment of ob-
structive hydrocephalus caused by thalamic lesions.

Case Presentation 
A 22-month-old boy with a history of headache and vomiting 

who was presented with signs and symptoms of high intracrani-
al pressure for two weeks was referred to our hospital. The Mag-
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netic Resonance Imaging (MRI) revealed an isointense lesion on a 
T1-weighted image without enhancement following contrast agent 
administration in the left thalamus. There was a big cyst located 
above the cerebellum and inferior to the tentorial region. Because 
of the obstruction of the Moron holes and the distortion of the aq-
ueduct, the ventricles were enlarged, and the periventricular ede-
ma was obvious bilaterally. The sagittal view of Three-Dimensional 

Fast Imaging Steady Acquisition (3D FIESTA) revealed the sank of 
the third ventricular floor because of the obstructive hydrocepha-
lus and a big cyst located inferior to the tentorial (Figure 1). Virtual 
Endoscopy (VE) based on 3D FIESTA data made from 3D Slicer soft-
ware revealed the dilated Moron hole bilaterally, the narrow space 
between the lesion and the fornix and the opening of the cyst supe-
rior to the cerebellum (Figure 2).

Figure 1a: pre-operative axial view of T1-wighted MRI showed the tumor located in the left thalamic region and the ventricles were enlarged 
bilaterally. B. The tumor was not enhanced after contrast material administration. C. The aqueduct was distorted by the compression of the 
cyst located superior to the cerebellum. D. pre-operative sagittal view of 3D FIESTA showed the sink of the third ventricle floor (white arrow) 
and the big cyst (black star) located superior to the cerebellum.

Figure 2: Virtual endoscopy reconstruction with 3D Slicer software revealed the opening of the cyst superior to the cerebellum (white star) 
and the narrow space (white arrow). between the lesion and the fornix.

Surgery 
Because of the limited space on the right side, the entry point 

was chosen on the left frontal incision. After general endotracheal 
tube anesthesia, the patient was secured in supine position with 
head on a horse-shaped headrest. Endoscopic Third Ventriculosto-
my (ETV), Endoscopic Tumor Biopsy (ETB) and Ommaya reservoir 
insertion were performed successively through the left frontal burr 
hole (LOTTA Endoscope; Karl Storz, Tuttlingen, Germany) (Figure 
3). A catheter was inserted at the opening of the cyst and an Omma-
ya reservoir was anchored subcutaneously beside the incision. The 
post-operative course was uneventful. The result of the histopatho-
logical examination was low-grade glioma (Figure 4).

Follow-Up 
During the 16 months follow-up, the boy improved remark-

ably with a recovery of normal neurological status and psychomo-
tor development. Post-operative MRI revealed contraction of the 
enlarged ventricles, shrinkage of the arachnoid cyst, and dimin-
ishment of periventricular edema. On the sagittal view of the 3D 
FIESTA, the floor of the third ventricle was elevated and vacant lo-
cally. The arachnoid cyst superior to the cerebellum shrank, and the 
compression of the aqueduct was relieved (Figure 5). The child is 
scheduled for annual follow-up currently.
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Figure 3: Under the vision of neuroendoscopy, the dilated Moron hole (yellow star), the tumor (white arrow), the penetration of the Septum 
pellucidum (yellow arrow), the thalmostriate vein (green arrow), choroid plexus (yellow star) and the opening (white star) of the cyst of superior 
to cerebellums were confirmed.

Figure 4: The histological diagnosis was low grade glioma (fibrillary astrocytoma) and the immunohistochemistry results revealed Vim (+), 
GFAP (+), S-100 (+), Olig-2 (+), CD34 (+), H3K27Me3(+), Braf (-), EMA (-),Syn (+), MGMT (+), Ki-67 (+).

Figure 5: A. Post-operative MRI scanning showed an intensive FLAIR signal (black star) and the diminishment of paraventricular edema 
(white arrow). B. The tumor was still not enhanced after contrast administration at follow-up. C. On the sagittal view of 3D FIESTA, the floor of 
the third ventricle was elevated and vacant locally. The arachnoid cyst (black star) superior to the cerebellum shrinks and the compression of 
aqueduct relieved.

Discussion 
Thalamic tumors are relatively rare in pediatric patients and 

frequently lead to obstructive hydrocephalus [7]. The most com-
mon presentation was symptoms of high ICP usually caused by 
obstructive hydrocephalus. Because of the deep location and the 

surrounding vital structures of thalamic tumors, surgical proce-
dures for these tumors remain challenging with high mortality and 
morbidity. Several reports have described total or subtotal (>90%) 
resection of thalamic gliomas, but the surgical morbidity was found 
in 12-80% of these patients [3,8,9] Moreover, compared with the 
extent of surgical resection, there was no significant difference in 
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overall survival between patients who underwent gross total re-
section and patients with residual tumors after subtotal resection, 
biopsy, or no resection [10,11]. Therefore, the necessity, feasibili-
ty and safety of the surgical procedure remain controversial. The 
treatment of pediatric thalamic tumors will gradually evolve along 
with the development of medical imaging, the usage of pre-opera-
tive plan, the advancement of surgical techniques and the utility of 
intraoperative monitoring.

The primary principle of thalamic tumors management should 
be Cerebral Spinal Fluid (CSF) diversion for ICP reduction and his-
tological diagnosis for advanced therapy. With the advancement 
of endoscopic equipment and techniques, neuro-endoscopy offers 
opportunity for histological diagnosis and CSF diversion [12-15].

In the present case, the tumor was found located in the left thal-
amus without definite boundary. The obstructive hydrocephalus 
was confirmed by bilateral tumor blockage of the Moron holes and 
the distorted aqueduct caused by the presence of a cyst superior 
to the cerebellum. According to the VE reconstruction, the limited 
pathway for ETV on the right side and the opening of the cyst were 
defined. Therefore, the entry point was chosen on the left frontal 
lobe, and ETV and ETB were performed successively. Because the 
biopsy had little effect on tumor debulking and the Moron holes 
maybe occluded with tumor progression, Ommaya reservoir in-
sertion was performed during the operation and intermittent res-
ervoir puncture was used to deal with acute hydrocephalus in the 
future. During the follow-up of 16 months, the child had a satisfied 
outcome with normal psychological and motor function.

Conclusion
These results indicate that endoscopic treatment, including 

ETV and ETB, is a feasible and safe approach for treating pediatric 
thalamic tumors accompanied with hydrocephalus and deserves 
further investigations with more research.
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