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A B S T R A C T 

There are no reports of full endoscopic approach for midline vermian pilocytic astrocytoma by suboccipital 

endoscopic key hole approach and there are only one previously study about use of fuorescein in benign 

neuroepithelial primary brain tumors. We reported a patient treated previously in other centers for upper 

vermian paraventricular pilocytic astrocytoma that was operated by suboccipital full endoscopic approach 

using a high-dose fluorescein-sodium (20mg/kg) with a standard could light for resection. We concluded 

that the suboccipital key hole endoscopic approach is a good alternative for vermian and IV ventricle tumors 

in selected cases of partial vermis absent caused by previous surgeries or tumors cysts extension and offers 

a unique and detailed anatomic perspective. High doses of intravenous fluorescein-sodium seem to be a 

useful intraoperative technique for delineation of pilocytic astrocytoma. 

Highlights 

Cerebellar pilocytic astrocytoma represent a benign tumor 

Minimally invasive surgery constitutes a good alternative in selected patients. 

Intravenous fluorescein – sodium improves delineation and resection of the lesion. 

 

Introduction 

Infratentorial supracerebellar microsurgical approach was previously 

described for fourth ventricle or cerebellar lesions [1]. On the other hand, 

this approach was effective in pineal lesions and there are reports using 

a pure endoscopic approach [2-4]. However, there are no reports of full 

endoscopic approach for midline vermian pilocytic astrocytoma by 

infratentorial supracerebellar or suboccipital endoscopic approach. 

Successful use of high-dose of fluorescein-sodium (20mg/kg) with a 

standard light microscope for resection of malignant Central Nervous 

System tumors was reported [5]. However, there are only one previously 

study about use of fluorescein in benign neuroepithelial primary brain 

tumors with contrast enhancement [6].  

 

The aim of our paper was to report the effectiveness of suboccipital full 

endoscopic approach for a vermian pilocytic astrocytoma and the 
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successful use of high-dose fluorescein-sodium (20mg/kg) with a 

standard could light for resection. 

Case Report 

A 36-years-old male patient, with a previous history of partial 

microsurgical resection in other center 3 months ago, for cerebellar 

pilocytic astrocytoma, is presented. He suffered severe truncal ataxia and 

progressive suboccipital headache. There was no nystagmus or other 

associated neurological abnormality. Ophthalmological review and 

fundoscopy was normal.  Magnetic Resonance Image (RMI) shows a 

large cystic lesion in cerebellar vermis and a mural nodule in fourth 

ventricle roof iso-intense on T1-  weighted images and intense 

gadolinium enhancement of the nodule (Figure: 1, A-C).  

 

Selection of infratentorial approach was based in the localization of 

tumor nodule in superior vermis adherent to superior half of IV ventricle 

floor. The patient was placed in the semi-sitting position. Right internal 

jugular venous catheter was applied for the detection and treatment of 

air embolism during surgery. Cefazoline was used as antibiotic 

prophylaxis. We don’t use cisternal opening with cerebrospinal fluid 

drainage or preoperative lumbar drain placement because of the long 

cystic component and partial absence of vermian tissue that offer a wide 

surgical corridor.  We used 20% fluorescein-sodium (20 mg per Kg) IV 

prior durotomy in order to identify the nodule easier in the context of a 

re-intervention (Figure: 2). Complete resection of the yellow well 

demarcated paraventricular nodule was achieved confirmed by 

postoperative control MRI study (Figure: 1, D-F). The histopathological 

exam confirms a pilocytic astrocytoma (OMS grade I) and did not find 

tumor tissue in the perilesional fluorescein-sodium negative tissue. We 

did not observe complications related to the use of high dose fluorescein-

sodium. 

 

Surgical bleeding was less than 200 ml and surgical time was 190 

minutes. There were not trans operative or postoperative complications. 

The patient was extubated in the operating room and pass the first 24 

hours in Intensive Care Unit. The 24 hours CT scan show bilateral 

pneumoencephalus and surgical field without hematoma or other 

complications. Preoperative troncular ataxia improves dramatically 48 

hours after surgery (Figure: 3). The hospital stay was 5 days. 
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Figure 1: Pre and postoperative RMI with Gadolinium contrast. A-C: 

Preoperative axial, sagittal and coronal view showing a mural nodule 

with a capsule with mass effect of aqueduct. D-F: Corresponding 

postoperative studies showing the total resection of the nodule and the 

enhancement capsule.  Observe the absence of mass effect of the 

aqueduct and the relaxing tentorial surface of the cerebellum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Intraoperative photograph. A: A panoramic view with 0 grades 

rod scope showing the relation of the tumor (yellow appearance relative 

to fluorescein enhancement) with right side of fourth ventricle. B: 

During sharp dissection of the nodule. Observe a cottom occluding the 

obex and left Luschka foramen. C: During right superior cerebellar 

artery dissection (white arrow). D: A panoramic view of surgical field 

with 30 grades rod scope oriented downward before total removes of the 

lesion. Observe the detailed anatomic perspective of the fourth ventricle 

floor and related structures. c: cottonoid; cp: choroid plexus; cv: 

cerebellar vermis; ll: left Luschka foramen; o: obex; t: tumor; rl: right 

Luschka foramen; rup: right upper cerebellar peduncle. Discussion 

Surgical approach. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3: The patient 48 hours after surgery. 
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Discussion 

 

Surgical approach 

 

The infratentorial supracerebellar approach was originally reported by 

Victor Horsley in 1910 and popularized by Stein using a microsurgical 

technique [7, 8]. However, this approach was not exclusive for pineal 

region.  Zapletal in 1956 described four cases operated by this corridor 

including a malignant astrocytoma and a meduloblastoma of the upper 

vermis [9]. Authors decided using this approach due the upper vermian 

localization of the lesion next to fourth ventricle floor and the wide 

corridor favored by previously microsurgical approach and the cystic 

component of the tumor. However, they prefer to use the therm 

“Suboccipital Approach” due the absence of most of cerebellar vermis. 

 

This approach can be done in different positions. Sitting position was 

chosen because gravity works in the surgeon’s favor by reducing pooling 

of blood in the operative field and by facilitating dissection of the tumor 

[10].  There was not air embolism or other complications related to these 

positions. Low risk of air embolism was previously demonstrated for 

other authors in spite of the head elevation [11]. We observed a 

significant but not tension and asymptomatic pneumoencephalus in a 

postoperative 24 hours CT scan.  Other authors prefer prone positions 

because it is less likely to experience air embolism, tension 

pneumoencephalus, postoperative pain, nausea, and hospitalization time. 

However, we did not find those events. 

 

We selected endoscopic visualization because their better light intensity 

extended viewing angle and clear depiction of details within the narrow 

surgical field resulting in improved surgical orientation and safety in a 

previously microsurgical failed approach to tailor a complete resection 

of the nodule. We don’t use an endoscope holder due the fact that 

dynamic magnification provided by an assistant with continuously 

readjustment of the surgical target decreased the surgical time and 

facilitated a dynamic and effective team work. This philosophy was 

previously described in other full endoscopic approaches [12]. However, 

this strategy requires a surgical team experience but facilitated a learning 

curve with two surgeons working together. 

 

Fluorescein-sodium use 

 

Fluorescein-sodium is a fluorophore that has been increasingly used and 

researched in neuro-oncologic surgery since the late 1990s [13]. The 

principle of brain tumor staining consists in the accumulation of 

fluorescein in brain tumors with impaired blood-brain barrier. Successful 

use of high-dose fluorescein-sodium (20mg/kg) with a standard light 

microscope for resection of high-grade gliomas, meningiomas, 

hemangioblastoma and metastases has been reported [14]. Recently 

Minkin et al., reported for the first time the usefulness of high-dose 

fluorescein in patients operated on for benign neuroepithelial brain 

tumors (grade I WHO tumors) with contrast enhancement on magnetic 

resonance imaging [15]. 

 

We decided using fluorescein to observe a nodule enhancement in a 

previously operated surgical field. We observed an intense contrast 

enhancement and a good delineation of the lesion that facilitated the 

tumor dissection of right upper cerebellar peduncle and fourth ventricle. 

 

Endoscopic anatomy of the fourth ventricle 

 

There are two routes of fourth ventricle endoscopic approach described: 

during a transacueductal endoscopic approach and during transtelovelar 

endoscopic approach [16, 17]. The first offer a wider view but have the 

limitation of less resolution image because it uses a flexible endoscope 

(fiberscope) [16]. In the other hand, the transtelovelar approach using a 

rode endoscope lens show a more resolution image but the exposed area 

of fourth ventricle floor are limited compared to the approach reported 

in this particular case.  In this report authors use an infratentorial 

supracerebellar approach with rod lens endoscopes in a partial absent 

cerebellar vermis. These factors offer a better and unique visualization 

in terms of resolution, anatomic orientation and panoramic view only 

seen in previous reports in cadaveric studies but not in live patient. 

 

Microsurgical anatomy of the fourth ventricle has been comprehensively 

addressed by classic descriptions of this complex region [18]. 

Neuroendoscopy has been offer a new, somewhat different perspective 

of the "inside" view of the fourth ventricle but only by the endoscopic 

transaqueductal approach [16]. There are at least 23 superficial 

structures clearly identifiable in the fourth ventricle in neuroanatomy 

studies that represents the comparative basis of parallel endoscopic 

anatomy during the fourth ventricle endoscopic surgery [16, 18].  We 

were identified the following anatomical structures: median sulcus, 

median eminence, facial colliculus, striae medullaris, auditory tubercle, 

choroid plexus, inferior fovea, hypoglossal and vagal triangles, area 

postrema, obex, canalis medullaris, lateral recess, and the foramina of 

Luschka and Magendie. The locus coeruleus could not be seen as other 

authors’ reports during transacueductal approach [16]. 

 

Conclusion 

 

The suboccipital endoscopic key hole approach is a good alternative for 

vermian and IV ventricle tumors in selected cases of partial vermis 

absent caused by previous surgeries or tumors cysts extension and offers 

a unique and detailed anatomic perspective.   High doses intravenous 

fluorescein-sodium seems to be a useful intraoperative technique for 

delineation of pilocytic astrocytoma. 
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