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Abstract

Background: Intraventricular craniopharyngiomas are difficult to remove.
We combined an interhemispheric transcallosal approach with a flexible
endoscope (videoscope) for successful tumor removal.

Case Description: A 52-year-old male complained of general fatigue and memory
disturbance. Magnetic resonance imaging revealed a well-enhanced third ventricle
mass with dilatation of lateral ventricles. During removal with the interhemispheric Website:
transcallosal approach, a videoscope that was inserted into the left lateral ventricle www.surgicalneurologyint.com
revealed the interface of the tumor and the ventricular wall. The tumor was pushed DOI:

to the right using forceps and removed totally through the right foramen of Monro 10.4103/2152-7806.153653
without any fornix injury. R e

Conclusion: This procedure is a safe option for removing third ventricular tumors
especially in the case with hydrocephalus.
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INTRODUCTION has been used to treat suprascllar or intraventricular
craniopharyngiomas.”!"7) Although this approach is
Purely intraventricular  craniopharyngiomas  are  easy for accessing tumors in the inferior part of the

rare.’) These tumors show an intact third ventricle
floor, a suprasellar cistern, a normal pituitary stalk, and  The transventricular approach through a transcortical or
an absence of sellar abnormalities.!"” Surgeries for these  trangcallosal approach allows access to the third ventricle
lesions pose significant technical challenges because of i transforaminal, subchoroidal, or transfornician
important surrounding structures. approaches. The usefulness of these approaches have
been reported for intraventricular tumor removal,> 61320l
but there is a risk of injuries to the surrounding neuronal

third ventricle, it is difficult to remove large lesions.*¥

The two main surgical approaches for these lesions
are the translamina terminalis and the transventricular

approaches. The translamina terminalis approach using
subfrontal, pterional, or basal interhemispheric approaches

or vascular structures, such as the body of the fornix.
We experienced a case of a large craniopharyngioma
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that occupied the third ventricle, which was successtully
treated by the combination of a microscopic transcallosal
approach and a flexible endoscope. We describe the
operative technique and the usefulness of this procedure.

CASE REPORT

History and presentation. A 52-year-old male truck
driver experienced headache, fatigue, and lethargy for
3 months. Iis family described memory disturbances,
and he was referred to our hospital. On admission, he had
mild disorientation, disturbance of short-term memory,
and a left temporal visual field defect. His motor and
sensory functions were intact. Brain magnetic resonance
imaging (MRI) revealed a large, well-enhanced mass in
the third ventricle that was adherent to the pituitary stalk
and enlarged lateral ventricles [Figure la and b]. The
optic chiasm was compressed with an anterior-downward
shift. A small 3-mm ancurysm was observed in the
left anterior communicating artery. Endocrinological
examinations revealed hypopituitarism  with  growth
hormone deficiency and polyuria.

Operation and postoperative course. Due to the aneurysm
in the anterior communicating artery and hypoplasia of
the right Al segment, an interhemispheric transcallosal
approach was selected, instead of a translamina terminalis
approach. A craniotomy was made in the right frontal
region over the coronal suture, and one burr hole was
made in the left frontal bone [Figure 2a]. A clear 6-mm
sheath  (Neurosheath™, Medikit Co., Ltd.,, Tokyo,
Japan) was set into the left anterior bone, and a flexible
videoscope (VEF-V, Olympus Corporation, Tokyo, Japan)
was inserted. An enlarged left foramen of Monro and
tumor in the third ventricle were observed. The right dura

Figure |: Gadolinium (Gd)-enhanced magnetic resonance (MR)
images. In the preoperative images, the tumor was homogeneously
enhanced by Gd, which extended to the dorsal part in the third
ventricle (a and b). The MR images obtained 5 days after the
operation.The tumor was totally removed with mild enhancement
of the ventricular wall reflecting postoperative changes (c and d)
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was incised in an arc, and the interhemispheric space was
enlarged. A 2.0-cm incision was applied to the corpus
callosum. The right lateral ventricle was opened, and the
enlarged foramen of Monro with a yellowish tumor was
observed [Figure 2a]. The choroidal fissure was incised
to obtain working space. The soft tumor without visible
hemorrhage was aspirated with an ultrasonic aspirator.
Although the posterior tumor in the third ventricle was
casy to remove, it was difficult to confirm the intact
contralateral wall and the distance to the anterior third
ventricle wall. The videoscope in the left lateral ventricle
revealed the interaction of the tumor with third ventricle
wall. By pressing the tumor with forceps [Iigure 2b and c],
the tumor was debulked easily. Thus, tumor dissection
from the ventricular wall was conducted safely with
videoscope visualization [Figure 2d and ¢] without fornix
retraction. The tumor was detached from the infundibular
recess and removed totally. Videoscopy confirmed no
residual mass, hemostasis, third ventricular wall integrity,
and no cerebrospinal fluid obstruction.

His postoperative course was uneventful. His preoperative
disorientation and memory disturbances were diminished.
His general condition and activity improved with
appropriate hormonal replacement of cortisol, thyroxine,
and vasopressin. Postoperative MRI revealed total tumor
removal without ventricular wall injury [Figure lc and d]
and a normal pituitary gland. The histological diagnosis
was papillary craniopharyngioma. He was discharged
10 days after the surgery.

Pericallosal artery

/ J);rumor

Thalamo-striate
vein

Videoscope

Figure 2: Intraoperative images and photographs. (a): Schematic
sketch of the combined surgical approach with a videoscope for the
third ventricular craniopharyngioma. (b): Microscopic view of the
tumor removal.The tumor (T) was dissected by a dissector (arrow
heads) with the assistance of forceps through the contralateral
videoscope (arrow). (c-e) Videoscopic view of the tumor removal
through the contralateral ventricle.The tumor was pushed by the
forceps (arrow) through the videoscope (c).The interface between
the tumor and the left wall of the third ventricle was well observed
(white arrowheads) (d). The tumor was almost removed. The
anterior wall of the third ventricle (asterisk) was observed through
the videoscope (e)
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DISCUSSION

Intraventricular craniopharyngiomas account for 0.5-11%
of all craniopharyngiomas.®#! Third ventricle tumors are
surgical challenges because of the complex surrounding
structures, including the hypothalamus, infundibulum,
optic pathways, limbic system, and nearby vasculature.*!
Tumor dissection within the third ventricle can cause
various Injuries, such as hemiparesis, memory loss,
increased endocrinopathy, or visual loss. [

Various surgical approaches have been wused. The
translamina terminalis approach after pterional or
subfrontal approach enables casy access to the inferior
third ventricle, where the tumor is attached at the
tuber cinereum side.”™ The basal interhemispheric
and translamina terminalis approaches are advocated
because the posterior third ventricle lesions can be
resected under direct visualization.”?! Hori et al.'!l
presented a modified anterior interhemispheric approach
with the translamina terminalis approach, which can
access the tumor growing anteriorly from the line joining
the anterior ridge of the foramen of Monro and the
cerebral aqueduct. However, complete resection though
the lamina terminalis alone may not permit sufficient
removal for large lesions invading the dorsal part of the
third ventricle.

The interhemispheric transcallosal approach allows access
to the third ventricle through the foramen of Monro
with minimal brain retraction.'>"3?) Three different
transforaminal,  transchoroidal, and interforniceal
approaches provide third ventricle access through its
roof.”’l Transcallosal approaches allow symmetrical
access to both lateral ventricles and both third ventricle
walls. Danaila et al!® performed the transcallosal-
transventricular approach on the third ventricle region
in 58.3% of 120 patients and described this approach as
the best method for third ventricle tumors. Chamoun
and Couldwell® presented a video of the frontal
transventricular approach through the usually dilated
foramen of Monro for optimal tumor visualization while
minimizing injury risks to the hypothalamus and pituitary
stalk. However, anterior tumors invading the optic chiasm
and adhering to the anterior cerebral artery complex are
difficult to remove and can damage the fornices and
venous systems.

Thus, for tumors invading the dorsal anterior third
ventricle, anterior callosal sectioning and an anterior
interhemispheric  approach  have  been  recently
described.™  Alternatively,  the  transventricular
preforniceal approach® may be adopted for anterior
third ventricle tumors, although this approach is a
two-stage surgery with an interhemispheric translamina
terminalis approach to remove the anterior tumor in the
chiasmatic regions.

To remove the intraventricular tumor, surgeons should
maintain the plane between the tumor and the
ependymal surface during the removal. However, the
main difficulty in third ventricular tumor removal is
their resection through a small opening and a very deep
corridor. Tomassello et al.®® advocated that multiple
points of access to the lesion are key for success. Roth
et al.? reported the benefits of endoscopes in narrow
working spaces in their combined microsurgical and
endoscopic resection of a hypothalamic hamartoma.
Chamoun et al.’! reported that endoscopes can explore
blind angles that are hidden from microscopic view.

There been many case series and reports
of  endoscopic  resections  of  intraventricular
tumors. 1516 182228 A rigid endoscope was considered useful
through a single trajectory because of its superior solid
rod lens visualization, but rigid endoscopes are inflexible
and may damage brain tissue. To avoid surrounding
structure injuries and change the direction during
tumor removal, a flexible endoscope is more suitable.
A videoscope (VEF-V) places a miniature charge-coupled
device chip at the distal endoscope end so that the digital
image quality is as high as that of images obtained using
from rigid endoscopes and microscopes.'”) Recently,
a high-definition flexible endoscope was described
that provided clear and wide vision and contributed
significantly to safer surgical procedures.®"!

have

However, problem when we use the flexible endoscope

is sterilization. Because flexible endoscope  cannot
be autoclaved and cannot withstand  aggressive
chemical disinfection, the risk of transmission of

Creutzfeldt-Jakob disecase (CJD) and its
inevitable."" In our institute, according to the guideline
of the infection prophylaxis against prion disease 2008
edition (in Japanese) that the Ministry of Health, Labor
and Welfare has created in 2008, videoscope and other
flexible endoscopes were  sterilized by low-temperature
hydrogen peroxide gas plasma (STERRAD® 100S, Johnson
and Johnson company, USA), which was proved inactivation
of prion protein in vivo.””! Recently Rogez-Kreuz et al.l?"!
summarized the efficacy and sustainability of this method
in the inactivation of prions on the surfaces of medical
devices. Although we should destroy the flexible endoscopy
after surgery according to the guidelines of the European
Society of Gastrointestinal Endoscopy (ESGE)®? if the
patient has been diagnosed with CJD at surgery, fortunately
the patient in this study was not CJD.

variants 1s

In our case, we expected a difficult removal through the
foramen of Monro because the tumor was over 3 cm. As
mentioned earlier, the anterior tumor may remain without
fornix retraction, even if the subchoroidal approach
is sclected. To avoid fornix retraction, we adopted
endoscopic assistance through the contralateral foramen
of Monro. Initially, we applied the rigid endoscope,™
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which has a working channel system and is suitable in
both dry and wet fields. Although the rigid scope provided
clear vision, the working area was restricted though the
burr hole, and we needed to enlarge the cortical incision
to obtain suitable handling. Then, we changed to a
videoscope that went through a burr hole. We initially
used irrigation, but it was also clear in the dry field.
During tumor removal under the microscope, we could
see the interface between the tumor and the ventricular
wall by the endoscope. The endoscopic surgeon assisted
the tumor dissection with forceps by pushing or retracting
through the contralateral foramen of Monro. In addition,
information about the remaining depth to the anterior
wall of the third ventricle and confirmation of the opening
of all of the ventricles after tumor removal were useful.
Finally, the tumor was removed totally without injury to
the fornix or other surrounding structures.

With just one burr hole, the videoscope could explore
the microscope blind spots in the third ventricle and
assist removal through the contralateral ventricle. With
a trained endoscopic surgeon, this procedure may be a
good choice for the removal of third ventricular tumors.
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