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Supplementary File S1

Surgical Approaches for a Medulloblastoma 
Confined to the Fourth Ventricle

Transvermian approach
Medulloblastomas are traditionally approached by the 
transvermian route by splitting the inferior vermis.  After 
opening the dura, the arachnoid over the cisterna magna 
and foramen of Magendie are opened. The tonsils with the 
posterior inferior cerebellar artery (PICA) are retracted to 
expose the inferior vermis. The retraction of tonsils can be done 
by two retractor blades on a Greenberg clamp. However, more 
recently, a dynamic retraction technique is being adopted using 
the surgeon’s suction tubing and bipolar forceps in an area 
of interest, with an additional assistance for retraction being 
provided by the   brain retractor. This intermittent rather than 
fixed  retraction  reduces  the  risk of  retraction‑related  injury 
to tonsils and PICA. Once the inferior vermis is exposed, 
cortisectomy is done and is deepened by suction and bipolar. 
The next structure that is found deep to the inferior vermis is 
the nodule. The tumor is generally encountered after dissecting 
through the nodule. If the tumor is small and is not seen at 
this stage, the vermis is split and the tonsils are retracted to 
expose the telovelar segment of PICA, which are followed to 
identify the inferior medullary velum and tela choroidea. The 
latter sturcutres are opened in the midline to gain access to 
the  full length of the fourth ventricle. In a sagittal plane, the 
main structure limiting the exposure is the superior medullary 
velum; and, along  the horizontal plane,  it  is   difficult  to go 
beyond the foramen of Luschka. Although the transvermian 
approach has remained the workhorse among different 
approaches to the fourth ventricle, its main disadvantage is 
the occurrence of the vermian split syndrome with multitude 
of manifestations, most important of which are gait ataxia and 
cerebellar mutism. It is very important to limit the vermian 
incision to the smallest possible length to reduce the severity 
of this postulated syndrome.

Lateral telovelar approach
This approach was required   due to the  complications 
encountered during the  transvermian approach related  to 
the sectioning of normal cerebellum. The advantage of this 
approach is that this gives exposure to the  lateral recesses of 
the  fourth ventricle from the midline to the foramen of Luschka. 
It also provides a cranio‑caudal exposure from the obex to the 
aqueduct by opening  the natural  clefts  and fissures.    It  also  
avoids the removal of normal cerebellar tissue. However, 
the normal anatomy in this area is fairly complex, which is 
further complicated in cases of fourth ventricular tumors due 
to distortion of normal anatomical landmarks. The telovelar 

junction is the line of attachment of the tela choroidea with 
the inferior medullary velum. The inferior half of the roof of 
fourth ventricle (starting from the fastigium, the apex of fourth 
ventricle) is formed by two structures. The inferior medullary 
velum forms the cranial half and tela choroidea the  caudal 
half.  The inferior medullary velum appears like two wings of 
a butterfly starting from the nodule in the midline connecting to 
the flocculus laterally. The tela choroidea is a semi‑transparent 
structure and  the choroid plexus arises from its ventricular 
surface. The tela choroidea is attached to the telovelar junction 
cranially and the tinea which is a ridge along the inferolateral 
edge of the floor of fourth ventricle.  In telovelar approach to 
the tumor, the cerebello‑medullary fissure is accessed, which 
is considered as one of the most complex fissures in the brain. 
This fissure is between the tonsillar part of the cerebellum and 
the postero‑medial part of the medulla through which the PICA 
vessels pass to supply the suboccipital surface of the cerebellum. 
The arachnoid  in  this fissure  is dissected and  the  telovelar 
junction is exposed by gently retracting the medial wall of the 
tonsil  away from the lateral wall of the uvula. Then, the tela 
choroidea is incised starting from the foramen of Magendie to 
the telovelar junction, which gives access to the floor of fourth 
ventricle from the obex to aqueduct in most cases. If additional 
exposure of the superolateral recess or the floor are required, 
the incision is extended on to the inferior medullary velum.

With these approaches, the tumor is exposed and after an 
adequate biopsy is taken, the tumor is internally decompressed 
using suction and ultrasonic aspirator. The main concerns 
during the surgery are: (i) injury to the structures in the floor 
of the fourth ventricle; (ii) excessive blood loss; and, (iii) 
inability to establish CSF flow across the aqueduct. The floor 
of the fourth ventricle should be identified early during  the 
surgery from an inferior aspect  and protected with gelatin 
sponge and patties. No attempt should be made to excise the 
tumor infiltrating into    the floor of the fourth ventricle. The 
tumor is usually solid, vascular, but suckable; being a high‑
grade tumor, it is easily differentiated from the surrounding 
normal cerebellum. Sequential decompression and dissection 
is continued until CSF flow from aqueduct is visualized 
superiorly,    the  entire floor  of  the  fourth ventricle  is  seen 
ventrally and the obex is visualised inferiorly. Bleeding should 
be controlled with bipolar coagulation, gelatin sponge and 
compression, with excessive blood loss mandating appropriate 
replacement with transfusion of blood/blood components. It is 
important to prevent spillage of blood into the third ventricle 
through the aqueduct as this increases the chances of post‑
operative worsening of hydrocephalus and may necessitate a 
shunt in spite of a radical excision. This can be prevented by 
plugging the aqueduct carefully with a pad of gelatin sponge 
covered by a cotton patty.
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