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Abstract
Background: Ventricular tumors represent a major neurosurgical challenge,
making endoscopic approach an invaluable tool as it gained importance due
to technological advances. Nevertheless, the method is not exempt of risk and
limitations, sometimes requiring an open surgery. Thus, initial measurements
must be adopted in order to simplify an eventual need for conversion to open
craniotomy.
Methods: Here, we describe a series of 6 patients with ventricular tumors approached
by neuroendoscopy where the conversion to microsurgery turned out to be necessary.
Patients’ average age was 59.5 years (39–75 years). Average tumoral size was 17.8
mm (15–21 mm). There were 2 cases of lateral ventricle subependymoma and 4
cases of third ventricle colloid cysts. A standard surgical incision was performed in
the coronal direction, allowing lateral expansion to 10 cm. Moreover, the endoscopic
burr hole was enlarged to a 5 cm craniotomy. A small enlargement of the endoscopic
cortical access was performed to gain a transcortical microsurgical corridor to the
ventricular cavity. The need for conversion arose due to high consistency of the tumor
(3 cases), technical problems (2 cases), and cortical collapse (1 case).
Results: There was one case of cerebrospinal fluid fistula and infection and one
case of transitory memory disturbance. In both the cases, we obtained a complete
functional recovery. Clinical and radiological follow‑up showed total tumor removal
with no recurrences.
Conclusions: The technique herein described was easy to perform, promptly
bypassed the endoscopic limitations, and gathered excellent surgical results. The
possibility of adapting the method to other tumor locations may be considered.
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INTRODUCTION
Ventricular tumors comprise a variety of benign and
malignant mass lesions located within the ventricular
cavity or arising from neural structures forming the
ventricular system. These tumors are rare comprising
less than 1% of all intracranial lesions.[5] At present,
endoscopic technique is broadly used for the treatment
of tumor related hydrocephalus, ventricle tumor biopsy,
and/or resection in a minimally invasive way, with
minimal manipulation of normal brain tissue.[2,4,6,12,14,21,22,24]
Despite established as an option for ventricular tumor
resection in selected cases, the method is not exempt
of complications and limitations.[8,14,22] Greenlee et al.[16]
described a conversion rate of 17% in the endoscopic
treatment of colloid cyst. Thereby, an initial approach
preparing for an eventual conversion to open craniotomy
must be adopted. This eventuality has not been
specifically addressed in the literature. Based on our own
experience with endoscopic ventricular tumor treatment,
here we report a series of patients where the conversion
for open craniotomy was necessary, emphasizing the
technique employed, the reasons for conversion, and the
results obtained.

MATERIALS AND METHODS

Patients

From July 1995 to August 2015, 103 patients with
ventricular tumors underwent endoscopic surgery
for different purposes, e.g., hydrocephalus, biopsy,

septostomy, and tumor resection. In 6 patients, the
procedure was converted to open craniotomy. There were
4 men and 2 women, ranging in age from 39 to 71 years
(mean, 58.83 years). Clinical summary is presented in
Table 1. Case 5 had a previous ischemic stroke and case
4 had a previous pilocytic astrocytoma resection and third
ventricle‑magna cistern shunt.

Operative technique

All patients followed the same surgical protocol of
supine position, head 45° flexed. The entry point was
chosen depending on the tumor side and location. For
colloid cysts, the entry point was placed 4–5 cm anterior
to the coronal suture and 3 cm lateral to the midline. For
tumors located in the frontal horn of lateral ventricle,
the Kocher’s point was chosen [Figure 1]. We performed
a coronal 5 cm skin incision centered by the endoscopy
entry point with an extra lateral 2.5 cm skin mark to
allow expansion. Decq rigid neuroendoscope (Karl Storz
Co., Tuttlingen) or Lang rigid neurondoscope (Lang
Co., Rio de Janeiro) was used in these patients. The
conversion was performed by extending the skin incision
by 2.5 cm from each side. Then, a 5 cm diameter
craniotomy was done advancing 2.5 cm lateral from the
burr hole [Figure 1]. The dural opening was enlarged.
The corticectomy was extended to 20–25 mm and the
trajectory of the endoscope was explored with cerebral
spatulas until reaching the ventricular cavity. One Layla
brace was maintained fixed in the anterior direction
with the posterior part of the trajectory gentle displaced
using cotton pads and instruments.

Table 1: Summary of clinical characteristics of 6 patients undergoing conversion from neuroendoscopy to microsurgery for
intraventricular lesions
Case no.
Age (years)
Sex
Clinical findings

1

71
Male
Headache and
memory loss
Tumor location
3rd ventricle
Histological findings Colloid cyst
Lesion size
17 mm
Lesion aspect
Cystic
Tumor consistency Soft
Hydrocephalus
Yes
Previous shunt
No
Reasons for
Cortical
conversion
collapse
Result
Outcome
Follow up (months)

2

3

4

5

6

62
Male
Confusion

53
Male
Headache

71
Female
Dementia

39
Female
Headache

Frontal horn
Subependymoma
21 mm
Solid
Hard
Yes
No
Tumor consistency
and technical problem
with the bipolar
Complete resection

3rd ventricle
Colloid cyst
16 mm
Solid‑cystic
Hard
Yes
Yes
Tumor
consistency

Frontal horn
Subependymoma
15 mm
Solid
Hard
No
No
Broad implantation and
high vascularization

57
Male
Headache, nausea
and vomiting
3rd ventricle
Colloid cyst
20 mm
Solid
Hard
Yes
Yes
Tumor consistency

3rd ventricle
Colloid cyst
18 mm
Cystic
Soft
Yes
No
Technical
problem with
the scissor
Complete
Complete
resection
resection
No complaints No complaints
216
160*

No complaints
66

Complete
Complete resection
Complete resection
resection
No complaints CSF fistula and meningitis Transient disorientation
54
48
18

CSF: Cerebrospinal fluid. *Patient died of colorectal cancer 15 years after ventricle tumor surgical procedure
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trial comparing the results of these two microsurgical
approaches. However, techniques to minimize the
cortical damage in the transcortical approach are still
being developed.[9,18] Probably underreported, the section
of the anterior part of the body of the corpus callosum
may account for the deficits of memory, dysexecutive
syndrome, and disturbances in interhemispheric transfer
of learning.[20] In this sense, when feasible, the endoscopic
approach may represent the advantage of minimal cortical
damage and preservation of the corpus callosum.

DISCUSSION

Applied by Dandy[10] in the first half of the 20th
century, neuroendoscopy regained its importance with
technological and professional advances after the
1980s.[4,10,11,13] The endoscopic approach is broadly used
in ventricular tumors for the treatment of hydrocephalus,
tumor biopsy, and tumor resection. It is a technique
that reduces the manipulation of normal brain tissue in
deep seated lesions.[4,6,21,22] There are some ideal tumor
characteristics that facilitate resection such as lesion size
smaller than 20–30 mm diameter, soft consistency, cystic
aspect, hydrocephalus association, and low to moderate
vascularization.[2,6] In some cases, conversion is necessary
due to uncontrolled bleeding, solid and hardened tumor
aspect, large base implantation size, as well as technical
problems such as instrument malfunction.[4,16] Our
cases have shown that although considering ideal tumor
characteristics for resection, some unexpected events can
occur such as technical problems or an exceptional brain
collapse. In two cases, a magnetic resonance imaging
T2‑weighted image showed a low intensity portion of
the colloid cyst predicting the solid component of the
lesion. In these cases, even considering that an open
craniotomy would be necessary; a preliminary endoscopic
approach allowed a better understanding of the tumor
neighborhood anatomy and an easiest straightforward
microsurgical resection of the lesion was obtained, as
described by Gore et al.[15] It is worth mentioning that
ultrasonic aspiration was not available as an endoscopic
instrument in our cases.

Microsurgical resection is the standard technique for
ventricular tumor treatment.[1,4,5,17,25] The low incidence,
deep location, and narrowness of the surgical field
make this kind of tumor a constant challenge to
neurosurgeons.[4,25] There are two main options for
open craniotomy microsurgical approach to the third
ventricle and anterior lateral ventricle tumors, that
is, the transcortical transventricular approach and the
interhemispheric transcallosal approach.[3,7,19,23] Which
approach to adopt may depend on the location of the
lesion within the ventricle, the goals of the operation,
and the surgeon’s experience.[19] It does not seem to have
any advantage to perform one over the other. To the best
of our knowledge, there is no prospective randomized

Considering that the endoscopic approach has the same
cortical trajectory as the transcortical transventricular
approach, the conversion is made just extending the
size of the craniotomy. Instead of the classic incision
parallel to the sagittal suture, commonly performed in
neuroendoscopy, an incision parallel to the coronal suture
is chosen. This allowed extending the incision without
passing the anterior hairline in cases of conversion to
open craniotomy in all patients of this series. There are
no data in the literature defining the best conversion
technique, however, the operative technique applied in
our patients was satisfactory, easy, and fast to perform.
Although simple and probably a logical choice for most
neurosurgeons, here, we provide evidence that this
surgical option is safe and effective.

c

d

Figure 1: Description of the conversion technique. Patient in the
supine position 45° angle head flexed. (a) 5 cm skin mark parallel
to the coronal suture and an additional extension of 2.5 cm to each
side to be prepared for conversion. (b) 5 cm skin incision and a burr
hole to perform neuroendoscopy. (c) Expansion of the incision and
a 5 cm diameter craniotomy extending from the endoscopic burr
hole to perform microsurgery. (d) Operative aspect of incision
and craniotomy

RESULTS
Total tumor removal was obtained in all patients
as illustrated in case 3 [Figure 2]. Average time of
hospitalization was 8 days (range, 4–12 days). There
were one case of cerebrospinal fluid fistula and infection,
and one case of transitory memory disturbance. In both
the cases, we obtained a complete functional recovery.
All patients except one remain shunt free. During the
mean follow‑up of 94 months (range, 18–216 months),
no tumor recurrence was observed. Case 2 died of
colorectal cancer 15 years after ventricle tumor surgery.
Functionality could be considered satisfactory in as much
as all regained cases previous social and employment
condition.
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Figure 2: Case 3. (a) Routine surgical planning skin mark. (b) The craniotomy flap of 5 cm diameter. (c) Durotomy with exposure of the
cortex and the hemostatic sponge sealing the endoscopic cortical access (arrowhead). Anterior positioning of the cerebral spatula fixed
by the Layla brace for microsurgical exploration through the endoscopic path. (d) Subependymoma removed after conversion. (e) Axial
T1-weighted magnetic resonance imaging obtained 2 months preoperative. (f) Axial computed tomography of the head obtained 3 months
after the surgery

CONCLUSIONS
The standard conversion technique described in this
series was easy to perform, showed excellent clinical and
radiological results, bypassed endoscopic limitations, and
made possible complete resection of ventricular lesions in
all patients. There is little information about conversion
technique in the literature, and therefore validation
through further studies on the subject is necessary. The
possibility of adapting the method according to ventricle
locations other than the anterior horn of the lateral
ventricle and the third ventricle roof may be considered.
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