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Technical Note



Endoscopic removal of a central neurocytoma from the posterior third ventricle A. Romano a,*, S. Chibbaro b, O. Makiese b, M. Marsella c, P. Mainini a, E. Benericetti a a
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Abstract Central neurocytoma is a rare benign tumor that most commonly arises within the ventricular system of young adults. Its occurrence in the posterior third ventricle is one of the least reported presentations. These tumors are usually treated by a combination of either biopsy or open surgical resection, often followed by radiation (Gamma knife or Novalis) with or without chemotherapy. A 37-yearold woman with a posterior third ventricle neurocytoma presented with acute signs of aqueductal stenosis. The patient underwent endoscopic assisted gross total resection of the tumor with the aid of intraoperative laser followed by standard third ventriculostomy; no further treatment was required. The patient did not develop any subsequent neurological deﬁcit. A 36-month follow-up was still consistent with a normal neurological examination. Serial post-operative MRIs show neither residual nor recurrent tumor. Thus, posterior third ventricle central neurocytomas are relatively benign tumors that can be successfully removed using a minimally invasive approach, thereby avoiding both the morbidity related to conventional open craniotomy and the potential toxicity of any adjuvant treatment. Ó 2008 Elsevier Ltd. All rights reserved. Keywords: Central neurocytoma; Endoscopic surgery; Third ventriculostomy; Radiosurgery; Chemotherapy



1. Introduction Central neurocytoma (CN) was originally described by Hassoun et al.1 in 1982; since then, a few hundred cases have been described.1–54 It is considered a low-grade lesion arising within the ventricles and is classiﬁed as a central nervous system (CNS) tumor, World Health Organization (WHO) grade I.55 Despite numerous reports,1–54 the natural history of this tumor and its best management remain controversial. Standard and widely accepted treatments for these lesions are a conventional craniotomy, usually via a transcallosal approach followed by: (i) observation, and/or (ii) conventional radiation,56,57 and/or (iii) chemotherapy.5
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Recent data seem to point to the most successful form of treatment being surgical resection or endoscopic biopsy followed by radiotherapy, either stereotactic (SRS) or conventional radiotherapy (RT).36,58–66 We describe a patient with a posterior third ventricle CN successfully treated by endoscopic resection, followed by standard third ventriculostomy with no adjuvant therapy. 2. Patient A 37-year-old woman, with a no signiﬁcant past medical history, was admitted to the neurosurgical unit with a progressively worsening headache, nausea, vomiting and diplopia. A head CT scan showed triventricular hydrocephalus, consistent with an occlusive etiology; a subsequent MRI demonstrated a posterior third ventricle moderately enhancing lesion that obstructed the aqueduct and was causing signiﬁcant hydrocephalus and transependymal oedema (Fig. 1). After her admission, her
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Fig. 1. T1 sagittal contrasted MRI showing a 18 mm moderately enhancing lesion in the posterior third ventricle causing aqueduct stenosis and hydrocephalus.



neurological examination was consistent with a left VI cranial nerve weakness; other cranial nerves were intact and so were both her motor and sensory function. Because she had a normal mental status she was able to consent to an endoscopic tumor resection followed by standard endoscopic third ventriculostomy to relieve the hydrocephalus (Fig. 3). The procedures were uneventful, and the patient was discharged on the third post-operative day. Histopathological examination showed small, round cells with a thin rim of clear cytoplasm and uniform nuclei; there was no necrosis or mitotic activity. Immunohistochemical assay was strongly positive for synaptophysin and neuron-speciﬁc enolase; these features were consistent with a central neurocytoma (WHO grade I). Brain MRI with and without contrast obtained 3 months after surgery showed a small enhancing lesion within the midbrain. This MRI interpretation in retrospect was inconclusive; initially the neuroradiologist could not determine whether the small enhancing
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Fig. 3. Endoscopic view of the posterior third ventricle lesion: 1, lesion; 2, posterior commissure; 3, massa intermedia; 4, pineal recess; 5, suprapineal recess.



Fig. 4. T1 sagittal contrasted MRI of the posterior third ventricle lesion with two schematic arrows: 1, the trajectory and angle to endoscopically target the lesion in the posterior third ventricle, 2, the trajectory and angle to perform the third ventriculostomy.



lesion was a small tumour remnant or was just related to post-operative changes. However, the 6, 12, 24 and 36month MRIs failed to show any tumor regrowth or residual tumor (Fig. 2). Very importantly, at clinical follow-up the patient remains neurologically intact. Her diplopia resolved post-operatively and she does not have any new complaint. 3. Surgical technique



Fig. 2. Follow-up T1 sagittal enhanced MRI taken 36 months postoperatively showing no residual and/or recurrence of the lesion that was previously excised endoscopically.



The operation was planned and completed with the aid of a rigid endoscope of 0° and 30°. We used the Hopkins II optical system (Endoscopy-America, Charlton, MA, USA), operative channel by Karl Storz (Tuttlingen, Germany), 30 cm long and 2.9 mm diameter. Frameless stereotactic guidance was also used (Stealth Station, Medtronic
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Surgical Navigation Technologies, Louisville, CO, USA). The operative approach consisted of a small right linear frontal incision placed anteriorly in order to easily direct the endoscope toward the posterior portion of the third ventricle (Fig. 4). Following placement of a single frontal right-sided burr hole, dural coagulation and pial piercing, the endoscope was advanced towards the lateral ventricle; after entering the foramen of Monro the endoscope direction was readjusted and, following the indication of the neuronavigation system, aimed towards the tumor. The tumor was then identiﬁed and removed with the aid of a biopsy rongeur and a diode laser (maximum power 50 W; Dornier MedTech Laser, Wessling, Germany). During the tumor resection we identiﬁed an intratumoral hematoma that was oozing and required hemostasis. This was accomplished by a gentle combination of both irrigation and diode laser coagulation. Following complete tumor resection, a standard endoscopic third ventriculostomy was completed via a second standard frontal burr hole. Both procedures were uneventful, and the entire operation lasted about 90 minutes. The patient could be extubated immediately afterwards and had an uneventful recovery. 4. Discussion Most reported cases of central neurocytoma support the initial description by Hassoun et al. of a benign lesion with an excellent prognosis.1 Five-year survival rates after tumor subtotal resection with or without RT is around 80%; there was no statistically signiﬁcant diﬀerence in overall survival among patients with or without post-operative radiation.1,3,15,21,24,27,29,31,34,41,47,51,52 In the pre-microneurosurgical era, mortality rates after surgery for pineal region and posterior third ventricle tumours was high, between 50% and 70%, probably because of the critical location adjacent to the midbrain and the deep cerebral veins.54,67–71 Microsurgical techniques have signiﬁcantly reduced mortality rates to about 2%.4,54,68 Gross total resection should be aggressively sought whenever possible as this holds the potential for cure or for long disease-free periods in many patients.56 This is why there is a large consensus that post-operative RT may not be required after gross total resection.38,57,72 When only subtotal resection is feasible then, intuitively, a higher incidence of tumor recurrence is expected; however, the best management of these cases still remains controversial. Recently, SRS has been advocated for recurrent central neurocytoma36,58–63,65,66 and Kondziolka et al. has proposed SRS for small lesions of the posterior third ventricle and pineal region.65 The advantage of SRS over RT is that the normal brain receives less radiation while the target is being treated. The lower amount of total radiation dose aﬀorded by SRS may be important in treating younger patients. Close patient observation is preferable before radiation therapy (either SRS or RT) or chemotherapy, with serial MRIs after gross total or near total resection (immediately post-operative, and after 3, 6, and 12 months, and



every following year). Immediate adjuvant treatment is recommended only for those patients with a proved disease progression or a large residual tumour volume. The advantage of this strategy is to spare many patients the potential toxicity of radiotherapy.73–81 With regard to the surgical strategy used for this critical tumor location, we determined that this patient would beneﬁt most from an urgent endoscopic approach; however, had any complications developed during endoscopic surgery, we had planned to switch to an open procedure. Although endoscopic intraventricular tumor resection is a safe and relatively easy procedure, it is a gradually acquired technique. In our experience a diode laser, utilizing a 1 mm ﬁber with a power of 40–45 W is most suitable as it coagulates without physical contact and vaporises tissue with direct contact. These speciﬁc features allow for generous tumor resection with minimal or no risk to adjacent structures. For large, inﬁltrating and highly vascularized tumors, a diode laser, although still very eﬀective, may have a higher risk of damaging adjacent structures. Therefore, in these cases, the use of a diode laser is relatively limited. With the use of a minimally invasive approach, that normally carries a very low rate of mortality and morbidity, the resection of a small posterior third ventricle lesion can be successfully accomplished. A neuroendoscopic approach oﬀers many possibilities for sampling or removing the tumor, opening and fenestration of eventual associated cystic lesions and management of the accompanying hydrocephalus by allowing a third ventriculostomy. This can be achieved by maintaining direct control, through a small burr hole, of the critical steps of the procedure, with a very low risk of complication. Both rigid and ﬂexible neuroendoscopic devices can be successfully used for intraventricular manipulations, including tumor biopsy/removal and third ventriculostomy. In our experience the use of a rigid instrument oﬀers greater advantages such as superior optical and light quality. This enables more pathological tissue to be obtained for biopsy, complete tumor removal in selected cases, and better hemostasis. However, the results of endoscopic procedures conducted with either ﬂexible or rigid devices do not diﬀer signiﬁcantly and their choice remains the surgeon’s preference. The only exception is for patients with normal ventricular size, where a ﬂexible device might be more maneuvrable. 5. Conclusion Central neurocytomas are relatively benign tumors that lend themselves to surgical resection with minimally invasive procedures even when located in complex areas such as the posterior third ventricle. Adjuvant treatments may not be necessary, at least initially and should be reserved for those patients with documented disease progression. Although central neurocytomas remain a benign and slow growing lesion, long-term clinical and radiological followup remains very important.
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