
Keyhole Supracerebellar Transtentorial
Transcollateral Sulcus Approach to the
Lateral Ventricle

BACKGROUND AND IMPORTANCE: Meningiomas of the lateral ventricles are commonly
located in the atria. Surgical access to such tumors is challenging because of their deep
location and proximity to critical neurovascular structures, particularly if situated on the
dominant side. Although a number of approaches have been described in the literature,
most carry the risk of postoperative neuropsychological, visual, or speech deficits, espe-
cially when operating on the dominant hemisphere. The supracerebellar transtentorial
transcollateral sulcus (STTCS) approach offers the potential to circumvent functionally
important structures, reducing the risk of these approach-related neurological deficits.
CLINICAL PRESENTATION: Two patients with dominant hemisphere trigonal menin-
giomas underwent surgical resection with the use of the STTCS approach. Neuro-
navigation was used to carefully plan the incision, craniotomy, and exposure, and also
intraoperatively to orientate the operating surgeon at key steps, particularly when
raising the tentorial flap in line with the tumor. Endoscopy was used to provide
increased light intensity, an extended viewing angle, and higher magnification in
comparison with a microscope. Specially designed tube-shaft instruments were also
used to assist with manipulation through the narrow surgical corridor. In both cases, the
tumors were fully resected without approach-related morbidity.
CONCLUSION: The STTCS approach provides good access to tumors located in the
trigonal region, reducing the risk of iatrogenic language or visual field deficits. In
dominant hemisphere lesions, in the hands of an experienced neurosurgeon, the STTCS
approach is an effective alternative to existing techniques.
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M
eningiomas of the lateral ventricles are
commonly located in the atria.1 Surgical
access to such tumors is challenging

because of their deep location and proximity to
critical neurovascular structures, particularly if
situated on the dominant side. Although a num-
ber of approaches have been described in the
literature, most carry the risk of postoperative
neuropsychological, visual, or speech deficits.2

The supracerebellar transtentorial transcollateral
sulcus (STTCS) approach offers the potential to
circumvent important neurovascular structures,
reducing the risk of these approach-related

neurological deficits (Figure 1). To date, no
authors have reported the use of the STTCS
approach to access tumors located within the
ventricular atria. Nonetheless, a recent cadaver
study describing the microsurgical anatomy and
surgical technique of the STTCS has demon-
strated its feasibility.3 Moreover, a number of
surgeons have described successful use of the
supracerebellar transtentorial (ST) approach to
access lesions residing in the tentorial, petrocliv-
al, and posteromedial temporal regions.4-7 Here
we report the clinical course of 2 cases with
a dominant hemisphere trigonal meningioma
that was fully resected with the use of a STTCS
approach, detail the surgical technique, and
discuss the advantages and limitations of the
approach.
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CASE REPORT

Clinical Presentation

Case 1

A 65-year-old woman presented with a sudden severe headache
and right-sided visual field deficit. Emergency computed tomog-
raphy (CT) of the brain demonstrated intraventricular hemor-
rhage with an associated underlying lesion located in the left

atrium, in close proximity to the choroid plexus (Figure 2A).
Diagnostic digital subtraction angiography excluded an arterio-
venous malformation, and magnetic resonance imaging (MRI)
was suggestive of a ventricular cavernoma or meningioma
(Figure 2B, C).

Case 2

A 77-year-old woman presented with a several-month history of
progressive dizziness, gait ataxia, and cognitive decline. Neuro-
psychological examination confirmed loss of global learning,
memory, and abstract thought. AnMRI of the brain demonstrated
a large homogenously enhancing lesion consistent with a menin-
gioma in the left atrial region causing obstructive hydrocephalus of
the temporal horn (Figure 3).

Surgical Technique

Because the lesions were located within the ventricular trigone
of the dominant hemisphere, the STTCS approach was selected.
The first case was placed in the sitting position so that gravity could
assist with dissection along the supracerebellar-infratentorial plane
(Figure 4A). In the second case, the patient had an atrial septal
defect, and a modified park bench position was therefore used
(Figure 4B). The head was rotated to the right, flexed slightly,
and titled, so that the paramedian suboccipital region was at the
highest level. The left shoulder was pulled inferiorly to obtain an
unobstructed view, and care was taken to ensure that all pressure
points were padded and the brachial plexus protected.
Both operations were performed by the senior author (R.R.).

The approach was planned both according to anatomical land-
marks and neuronavigation (Medtronic Stealth neuronavigation,
Medtronic, Inc, Minneapolis, Minnesota), with special attention

FIGURE 1. Artistic illustration of the STTCS approach. Note the principle of
limited approach-related injury: after the supracerebellar keyhole craniotomy, the
tentorium is fenestrated and gently retracted downward. The atrium is exposed
through the collateral sulcus, thus avoiding traumatic injury of the critical lateral
cortex. STTCS, supracerebellar transtentorial transcollateral sulcus.

FIGURE 2. Case 1: preoperative imaging. A, emergency CT showing intraventricular hemorrhage within the left atrium. B, C, T2w MRI scan 4 weeks later revealing an
intraventricular lesion with perifocal hemosiderin. CT, computed tomography; T2w, T2 weighted; MRI, magnetic resonance imaging.

MARCUS ET AL

onsE296 | VOLUME 73 | OPERATIVE NEUROSURGERY 2 | DECEMBER 2013 www.neurosurgery-online.com

Copyright © Congress of Neurological Surgeons. Unauthorized reproduction of this article is prohibited.



given to the course of the transverse sinus. A vertical paramedian
suboccipital incision was made, a 3-cm craniotomy was fashioned
just below the inferior edge of the transverse sinus, and a Y-shaped
durotomy was performed with the base of the flap reflected
upward. The lateral cerebellomedullary cistern was opened to
release cerebrospinal fluid and allow the cerebellum to fall away
from the tentorium, avoiding the need for retractors. This was
possible both in the park bench and the sitting position.

Microdissection then proceeded paramedially along the plane
between the cerebellum and tentorium.Neuronavigationwas used
to identify the region of the tentorium in line with the tumor, and
a paramedian window was created by raising a tentorial flap and
reflecting downward over the cerebellum.The collateral sulcus was
identified and the ventricular atrium exposed (Figure 1); in case 2,
only a thin cuff of cortical tissue separated the tentorium from the
ventricular chamber.

FIGURE 4. Patients in the sitting (A, case 1) and modified park-bench position (B, case 2).

FIGURE 3. Case 2. A, preoperative T2wMRI demonstrating a large atrial lesion with subsequent obstruction of the temporal horn. B, C, contrast-enhanced T1w scans in the
coronal and sagittal planes showing intraventricular meningioma. T2w, T2 weighted; MRI, magnetic resonance imaging; T1w, T1 weighted.
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FIGURE 5. Microscope and endoscope images from case 1 illustrating creation of tentorial flap (A). Note the protection of the cerebellar surface without retraction (B) and the
use of neuronavigation to locate the collateral sulcus (C).D, After limited opening the collateral sulcus, the ventricular chamber is exposed with the endoscope. E, note the direct
visualization of the tumor within the atrium. F. the lesion is removed under microscopic visualization. G, an endoscope is then used to ensure complete tumor resection.
Note minimal approach-related trauma with 1-cm transcollateral sulcus approach (H) and closure of tentorial flap (I).
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The tumor was resected in both cases by using shaft-based
instruments (Aesculap AG, Tuttlingen, Germany) to dissect off
the adjacent thalamus, choroid plexus, and ependymal wall, and
the Cavitron Ultrasonic Aspirator system was used in case 2 to
debulk (Integra Life Sciences, Plainsboro, New Jersey). To
improve visualization, 0� and 30� rod lens endoscopes were
intermittently used (Aesculap AG, Tuttlingen, Germany).

After endoscope-assisted tumor resection was completed, the
tentorial flap was reapproximated with sutures, the Y-shaped

durotomy closed in a watertight fashion with sutures, muscle, and
Tachosil (Nycomed, Zurich, Switzerland), and the bone flap was
replaced with Craniofix (Aesculap AG, Tuttlingen, Germany). In
both cases, no wound drain was used. The key steps of the STTCS
approach in case 1 are illustrated in Figure 5.

Postoperative Course

Histopathological investigation showed in both cases benign
meningioma (World Health Organization grade I). Both patients

FIGURE 6. Case 1. A, postoperative T1wMRI showing limited injury of the inferior temporal lobe. B,C, note complete tumor resection on T2w imaging. T1w, T1 weighted;
T2w, T2 weighted; MRI, magnetic resonance imaging.

FIGURE 7. Case 2. A-C, postoperative MRI demonstrating a minimally invasive and maximally effective (tumor resection).
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had an uneventful postoperative course with no focal neurological
deficits and no seizures. Formal ophthalmological assessment
confirmed intact visual fields. Postoperative contrast enhanced
MRI demonstrated in both cases total excision of the tumor
without approach-related brain trauma and resumption of normal
cerebrospinal fluid circulation (Figures 6, 7). In case 2, the
patient’s gait and cognitive symptoms normalized over the
subsequent 6 weeks.

DISCUSSION

In this report we have demonstrated the feasibility of the
STTCS approach to access lesions within the atria of the ventricles.
Although larger case series are required to confirm the safety of the
approach, the absence of postoperative neurological deficits is
encouraging and consistent with related studies.3-7

A number of approaches to the atria of lateral ventricle have
been described in the literature. In keeping with contemporary
neurosurgical principles, shorter and more direct surgical trajec-
tories are generally favored to minimize cortical injury, and are
thought to reduce the risk of postoperative seizures.8 However, the
close proximity of the ventricular trigone to the optic radiation
and Wernicke area, mean that many such approaches risk
postoperative deficits. An approach through the temporoparietal
junction may lead to visual field and language impairment if
performed on the dominant hemisphere.2,9 An approach through
the superior parietal lobule circumvents the optic radiation and
Werncike area but may still result in severe neuropsychological
deficits including Gerstmann syndrome.1 The interhemispheric
transcallosal approach risks injury to the splenium with various
associated cognitive disconnection syndromes.10 Furthermore,
access to laterally located lesions necessitates significant brain
retraction, which itself may result in deficits. An approach
through the posterior middle temporal gyrus risks language
impairment.2,11 The subtemporal approach still risks indirect
damage to these language regions through temporal lobe
retraction and injury to the vein of Labbe.

The STTCS approach provides a short direct approach to the
atria, with only a small cuff of cortical tissue traversed. In a recent
cadaveric study describing the microsurgical anatomy of the
approach, it was found that only the “u” fibers of the collateral
sulcus were damaged.3 By avoiding the optic radiation and
Wernicke area, the risk of iatrogenic visual or speech deficits
is minimized. The approach is therefore well suited for lesions
located in the dominant hemisphere ventricular trigone.
Although, to date, the STTCS approach has not been used to
access tumors located within the ventricular atria, a number of
authors have described the use of the ST approach to reach
neighboring regions. Uchiyama et al4 reported the successful use
of the ST approach to resect a left medial tentorial meningioma.
Moftakhar et al6 used the ST approach to resect a ganglioglioma
located in the left posterior parahippocampal gyrus. In a case
series of 16 patients with various pathologies located within the
posteromedial temporal region treated with the ST approach, no

related complications were recorded.7 A further case series of 26
patients with petroclival meningiomas treated with the ST
approach also reported generally favorable outcomes with no
postoperative mortality, and 15% permanent morbidity.5

There are several technical points that we consider critical to the
success of this approach. The long-axis of the tumor, slope of the
tentorium, and their relationship, should all be studied carefully
preoperatively, along with the location of other important
structures such as the deep venous system. Time must be invested
in carefully positioning the patient and ensuring that the operative
field is unobstructed. We prefer a paramedian incision and
approach, because this is in line with the tumor axis and avoids
the culmen and occipital sinus. The superior limit of the
craniotomy was the inferior edge of the transverse sinus. Release
of cerebrospinal fluid from the lateral cerebellomedullary cistern is
important to permit cerebellar relaxation. If necessary, minor
bridging veins over the tentorium may be divided to allow further
cerebellar slump. Retraction should not be necessary.
In addition to the aforementioned points, the STTCS approach

shares a number of restrictions common to all keyhole approaches
that must be overcome: use of a narrow and predefined surgical
corridor and difficult intraoperative orientation; decreased illumi-
nation and reduced visualization in the deep-seated operative field;
and ergonomic difficulties using conventional microinstruments.
First, neuronavigation is used to supplement anatomical land-
marks and carefully plan the incision, craniotomy, and exposure. It
is imperative that the operating surgeon performs, or personally
supervises, these stages to ensure an optimal surgical trajectory.
Neuronavigation may also be used repeatedly intraoperatively to
orientate the operating surgeon at key steps, particularly when
raising the tentorial flap in line with the tumor. Second, the use of
an endoscope allows increased light intensity, an extended viewing
angle, and higher magnification in comparison with a microscope.
Third, specially designed tube-shaft instruments are easier to
manipulate through a narrow surgical corridor.
Despite these improvements in instrumentation, the keyhole

STTCS approach remains technically challenging. Image guid-
ance systems are widely used for surgical planning, their use
intraoperatively requires the surgeon to repeatedly stop operating,
apply the image-guidance probe to the region of interest, and then
take their eyes off the surgical field to view the image guidance
monitors. Moreover, although endoscope-assisted, the majority of
tissue dissection must still be performed under a microscope to
permit bimanual manipulation. Although an additional surgeon
may assist by holding the endoscope, the use of a narrow surgical
corridor makes it difficult to do so without the operating surgeons
obstructing each other or their instruments clashing. Recently,
instrument holders have been developed but this again can lead to
instrument crowding, and they must be repeatedly repositioned.
Finally, the ergonomics of keyhole approaches may be more
challenging than for conventional approaches and tissue manip-
ulation can be difficult even using shaft-based instruments. In the
future, advances in fields such as augmented reality and robotics
may make such keyhole approaches less technically demanding.
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CONCLUSION

The STTCS approach provides good access to tumors located in
the trigonal region, reducing the risk of iatrogenic language or
visual field deficits. In dominant hemisphere lesions, in the hands
of an experienced neurosurgeon, the STTCS approach is an
effective alternative to existing techniques.
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COMMENTS

T hese authors are to be commended for presenting their initial expe-
rience using an innovative approach to a challenging area. Although

others have described the supracerebellar transtentorial approach to resect

lesions near the incisura, the authors have pushed the limits of this
approach into the atrium of the ventricle.
Although these 2 case presentations are impressive, surgeons should be

cautioned before attempting this approach because it creates a very deep
exposure that requires long instruments and an endoscope to light the
depth of the exposure. The lesion can be exposed in this way, but resection
can be difficult.
The authors warn against using transcortical approaches in the domi-

nant hemisphere, such as through the superior parietal lobule, because of
the risk of potential cognitive or visual deficits. They avoid these com-
plications by their approach through the transcollateral sulcus and by
using an operating tube to minimize brain injury. Some surgeons believe
that procedures with tubes can be expected to result in fewer complica-
tions, so itmay not be valid to compare complications between procedures
using the supracerebellar transtentorial transcollateral sulcus (STTCS)
approach (with a tube and an endoscope) with those using the more
standard transcortical approach (without a tube or an endoscope). Perhaps
procedures using operating tubes with a standard transcortical approach
would result in lower morbidity than either the STTCS approach or the
standard transcortical approach without a tube.
Clearly, the transcortical approach requires a much shorter working

distance, more flexible viewing angles, and a more ergonomic operating
position for the surgeon. I agree with the authors that the STTCS
approach should be reserved for experienced surgeons. More study needs
to be done to determine the safety of this procedure.

Troy Payner
Indianapolis, Indiana

T he authors should be congratulated for this small but significant series
of a novel approach to the atriumof the lateral ventricle. They describe

2 cases where they achieved complete resection of an intraventricular
meningioma without approach-related morbidity. The approach is a su-
pracerebellar, transtentorial, transcollateral sulcus one that avoids poten-
tial damage to the visual pathway. The discussion is excellent and the
pictorial documentation of the operation clear and precise. Furthermore,
they do not advocate this approach for all atrial tumors or for all surgeons.
Indeed, they emphasize the concept of ascertaining the “long axis” of the
tumor in choosing the better approach. In the 2 case reports, the long
axis of the tumor was inferior-to-superior and the tumor was also closest
to the tentorial surface. These 2 characteristics made them perfect
candidates for the STTCS approach. The authors also warn that the
operation is technically difficult and that it should only be contemplated
if one is experienced in endoscopic-assisted surgery.
I would like to echo these sentiments. I have used the inferior temporal,

transcortical approach for atrial tumors and have been pleased with the
results. Even if the long axis of the tumor is inferior-to-superior, making
the craniotomy just above the transverse sinus and the corticotomy
through the inferior temporal gyrus will avoid the optic radiation and all
speech-related areas. The STTCS approach has limited application and
requires significant skill in endoscopic techniques. The authors clearly
acknowledge these limitations.
I commend the authors on the novelty of this approach, the courage to

push the surgical barriers, the insight to appreciate the advantage of
endoscopic-assisted surgery, and the beautiful intraoperative photo-
graphic documentation.

Charles Teo
New South Wales, Australia
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