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Abstract

The occipital transtentorial approach (OTA), which is often applied for superior cerebellar lesions, has

an inevitable risk of homonymous hemianopsia due to the retraction of the occipital lobe. The endo-

scopic approach provides increased visibility of the surgical field due to the wide-angled panoramic

view and is minimally invasive in approaching deep brain lesions compared to the conventional mi-

croscopic approach. However, little is known regarding endoscopic OTA for the removal of cerebellar

lesions. We experienced a case of a hemangioblastoma in the paramedian superior surface of the cere-

bellum that was successfully treated with endoscopic OTA combined with gravity retraction while

avoiding postoperative visual dysfunction.

A 48-year-old woman was diagnosed with a hemangioblastoma in the superior surface of the cerebel-

lum. She underwent tumor removal with endoscopic OTA combined with gravity retraction of the oc-

cipital lobe instead of using brain retractors. The narrower space was sufficient for surgical manipula-

tion with a panoramic view obtained by endoscopy. The simultaneous observation of the lesion with

both an endoscope and a microscope revealed the superiority of infratentorial visualization with an

endoscope. Gross total removal was achieved with no postoperative complications, including visual

dysfunction.

Endoscopic OTA may reduce the risk of postoperative visual dysfunction because of its minimally inva-

sive nature, which is enhanced when combined with gravity retraction. Additionally, the panoramic

view of the endoscope allows favorable visualization of an infratentorial lesion, which is otherwise

hidden partly by the tentorium. The use of endoscopy is compatible with OTA, and endoscopic OTA

could be an option for superior cerebellar lesions for avoiding visual dysfunction.
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Introduction

The occipital transtentorial approach (OTA) is an estab-

lished microscopic procedure for lesions in the posterior

incisural space, such as a pineal lesion, and is often used

for superior cerebellar lesions. OTA has an inevitable risk

of homonymous hemianopsia caused by the retraction of

the occipital lobe.1-5) Early and long-term postoperative vis-

ual field loss has been reported to occur in 19%-100% and

17% of the patients, respectively.6-9) To prevent visual dys-

function, several strategies have been tried. One of these is

gravity retraction of the occipital lobe combined with cere-

brospinal fluid (CSF) drainage from the lateral ventricle or

lumbar drain.5,10,11) Approaching under the occipitotemporal

junction12) and retracting the inferior surface of the occipi-

tal lobe13) have also been reported to be advantageous in

avoiding visual dysfunction. However, these strategies are

not applicable to a cerebellar lesion because of the differ-

ence in the axis of approach to the lesion.

The endoscopic approach provides increased visibility of

the surgical field due to its wide-angled panoramic

view.14,15) Endoscopy also allows minimally invasive and key-

hole craniotomies for approaching deep brain lesions. En-

doscopy is now being applied to various types of transcra-
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Fig.　1　Preoperative T1-weighted gadolinium-enhanced image of the mass lesion surrounded by a cyst. The draining vessel is

present at the tentorial surface of the cerebellum (arrowhead).

nial surgeries. Endoscopic transcranial surgery for tubercu-

lum sellae meningiomas has been shown to offer favorable

postoperative visual outcomes.16)

However, there are few reports on endoscopic OTA,

which has been mostly used for pineal lesions.17-20)

Kawauchi et al. reported the efficacy of the combined use

of a microscope and an endoscope to remove supracere-

bellar hemangioblastomas.21) In these reports, the pano-

ramic view and minimal invasiveness have been empha-

sized as the advantages. There is only one report regarding

endoscopic OTA for a cerebellar lesion,22) where its feasibil-

ity was mainly shown using a computed tomography (CT)

angiogram and cadaveric heads.

Herein, we present a case of a hemangioblastoma in the

paramedian superior surface of the cerebellum, which was

successfully treated with endoscopic OTA combined with

gravity retraction while avoiding postoperative visual dys-

function.

Case Report

A 48-year-old woman developed gradually worsening

dizziness and headache and visited a doctor. Medical ex-

amination revealed an approximately 1.3 cm × 1.2 cm × 0.8

cm sized mass with a surrounding cyst and noncommuni-

cating hydrocephalus, and she was referred to our depart-

ment. The acute hydrocephalus deteriorated, causing dis-

turbance in consciousness. Therefore, endoscopic third

ventriculostomy (ETV) was performed before tumor re-

moval. An Ommaya reservoir was also placed in the tract

of ETV for CSF drainage and was used for tumor removal

later. Subsequently, the hydrocephalus improved, but the

perifocal edema gradually increased, suppressing the brain

stem. Further examination revealed a strong enhancement

in the tumor mass with the tumor drainer attached to its

tentorial side (Fig. 1). Tumor removal was performed un-

der general anesthesia 4 days after ETV.

Surgical procedure

The patient was placed in a prone position. A zigzag

skin incision and 4.0 cm × 3.0 cm craniotomy were per-

formed for exposing the dura mater on the superior sagit-

tal sinus and left cerebral convexity. The site of craniotomy

was defined so that the surgical trajectory was directly

perpendicular to the tentorium according to the naviga-

tion system. The head was fixed in a neutral position at

first and then rotated approximately 10 degrees after bone

flap removal to facilitate gravity retraction. The Ommaya

reservoir was punctured and left open during surgery to

relieve the excessive pressure on the occipital lobe by

draining the CSF. The dura mater was incised, and the en-

doscope was set up fixed to UniARM (Mitaka, Tokyo, Ja-

pan) for starting the endoscopic procedure. The tentorium

on the lesion was incised toward the tentorial incisura.

The endoscope (diameter 4 mm, 0 degrees) was placed in

the upper side of the surgical field, and the lower side was

utilized for manipulation by both hands. A straight scope

allows an adequate view for manipulation throughout the

surgery. An oblique scope (diameter 4 mm, 30 degrees) was

used only for checking the surrounding structures. The oc-

cipital lobe was gradually retracted by gravity and inter-

mittent mild compression by using tools for manipulation.

After the tentorial incision, the tumor and the superior

surface of the cerebellum were exposed. The tumor drainer

was also exposed in front of the tumor (Fig. 2). The tumor

was dissected from the surrounding cerebellum with the

drainer preserved. Numerous microfeeding vessels were re-

peatedly coagulated and cut at the level of the cerebellar

surface. The placement of the endoscope was changed to

the lower side of the surgical field, and the upper side was

utilized for manipulation when dissecting the upper side

of the lesion. Changing the angle of the tip of the surgical

instruments according to the situation was useful in avoid-

ing interference with the endoscope. The drainer was cut

at the end, and the enhanced mass lesion was resected in

one piece. Before cutting the drainer, a microscope was in-

troduced to check the blood flow to the tumor using indo-

cyanine green. The tumor, drainer, and surrounding struc-

tures were well visualized by the endoscope, and only the

tumor was visualized by the microscope because of the
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Fig.　2　Endoscopic image during the surgical procedure (diameter 4 mm, 0 degrees). The paramedian tentorium was dissected 

(A), and the tumor and draining vein were exposed (B).

Fig.　3　Simultaneous operative view of the microscope (left) and endoscope (right) showing superior visualization of the subten-

torial space by the endoscope.

tentorium in front of the other structures (Fig. 3). The CSF

drained from the Ommaya reservoir amounted to only 3

mL throughout the entire procedure.

The patient recovered from the consciousness distur-

bance immediately after surgery and had no visual dys-

function. The tumor was diagnosed as a hemangioblas-

toma, and magnetic resonance imaging showed gross total

removal of the lesion.

Discussion

It might be suggested that the endoscopic approach re-

duces the risk of postoperative visual dysfunction due to

its minimally invasive nature, which is enhanced when

combined with gravity retraction of the occipital lobe. Ad-

ditionally, the panoramic view of the endoscope allows fa-

vorable visualization of infratentorial lesions, which are

otherwise hidden partly by the tentorium.

The retraction of the occipital lobe, which is indispensa-

ble in OTA, is associated with the risk of homonymous he-

mianopsia.1-5) To avoid this risk, several strategies have

been attempted. The prolonged retraction of the occipital

lobe may be a causative factor.11,23,24) Therefore, gravity re-

traction of the occipital lobe has been reported to reduce

the risk,10,11) where the patient’s head is mostly fixed later-

ally to drain the CSF (25-60 mL), thus maximizing the ef-

fect of gravity retraction. In the current case, the tento-

rium was incised with little retraction of the occipital lobe,

assisted by the endoscope and its panoramic view. The oc-

cipital lobe was gradually retracted to some extent through

the entire procedure. The extent of retraction was rela-

tively mild (Fig. 4). The total amount of CSF drainage from

the Ommaya reservoir was only 3 mL. It may be because

little retraction was necessary during tentorial incision and

subsequent manipulation. Therefore, the subarachnoid

space itself might have drained the CSF. External drainage

of CSF such as by lumbar drainage and tapping of the lat-

eral ventricle might not have been necessary if hydro-
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Fig.　4　(A) Postoperative computed tomography (CT) image and (B) postprocedural endoscopic image showing mild retraction

of the occipital lobe.

cephalus was not present. A favorable view and sufficient

working space for surgical manipulation were obtained

with this approach, showing its feasibility. The feasibility of

endoscopic OTA for the anterosuperior cerebellum has

been reported in a study of CT angiogram of cadaveric

heads.22) The relatively small craniotomy required in the

current case shows the minimally invasive nature of the

endoscopic transcranial approach, as reported earlier.25) For

avoiding postoperative visual dysfunction, the supracere-

bellar infratentorial (SCIT) approach could also be applica-

ble in the current case. However, the manipulation of the

lesion would be more difficult and would cause more dam-

age to the cerebellum because of a narrower working

space and the position of the cerebellum in the surgical

trajectory. For a hemangioblastoma, OTA is also advanta-

geous in controlling the feeder and drainer. Indeed, OTA

has been previously recommended for a median or para-

median hemangioblastoma.26)

Favorable visualization of the infratentorial lesion was

obtained after tentorial incision by an endoscope com-

pared to a microscope (Fig. 3). An endoscope can visualize

the space wider than the tentorial incision, whereas a mi-

croscope cannot. The tentorial incision is often limited by

the tentorial sinus. Consequently, the endoscopic approach

is especially advantageous in such cases. The tentorial in-

cision was just on the tumor, which was necessary for ma-

nipulation, but was sufficient for observing the surround-

ing structures and tumor drainer as well as the tumor it-

self. Understanding the vascular structures related to the

tumor is especially crucial for safe resection of heman-

gioblastomas.27)

The disadvantages of using an endoscope instead of a

microscope include interference with surgical instruments

and a two-dimensional view. For avoiding interference with

the instruments, we separated the surgical field for the en-

doscope and instruments as mentioned above. However,

when the endoscope is put close to the lesion for magnifi-

cation, the instruments can easily interfere with the endo-

scope. The choice of surgical instruments is therefore im-

portant to minimize such inconvenience. Manipulation un-

der a two-dimensional view can be improved if the sur-

geon gets familiar with it. Three-dimensional endoscopy

may be able to solve this problem. In any case, an endo-

scope has an absolute advantage in the visualization of the

blind spot over a microscope.

This report describes only one successful case of endo-

scopic OTA. Therefore, further investigation is needed for

elucidating the optimal use of endoscopy. However, the use

of an endoscope could be compatible with OTA, and endo-

scopic OTA could be an option for a superior cerebellar le-

sion to avoid visual dysfunction.

In conclusion, the use of an endoscope in OTA for cere-

bellar lesions may be minimally invasive to the occipital

lobe, minimizing the risk of postoperative visual dysfunc-

tion. The panoramic view of the endoscope allows favor-

able visualization of the infratentorial space, which is ad-

vantageous for safe and effective resection of the lesion.
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