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Case report



Combined endoscopic and microsurgical removal of a giant cystic craniopharyngioma in a six-year-old boy Michelangelo Gangemi ∗ , Vincenzo Seneca, Giuseppe Mariniello, Giuseppe Colella, Francesco Magro Department of Neurological Sciences, Division of Neurosurgery, Center of Excellence for Technological Innovation in Surgery “ITC”, “Federico II” University School of Medicine, Naples, Italy
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a b s t r a c t Giant cystic craniopharyngiomas are rare lesions whose clinical and surgical management is extremely challenging, often requiring more than one craniotomy before obtaining a satisfying removal. We report one case of a giant cystic craniopharyngioma completely excised with a two-step combined use of a minimally invasive endoscopic approach followed by a single microsurgical transcranial procedure. A six-year-old boy presented with symptoms of increased intracranial pressure and posterior fossa involvement. Preliminary imaging revealed a large para- and suprasellar cystic tumor bulging superiorly into the third ventricle, and extending posteriorly from the retroclival region into the posterior fossa to the level of the foramen magnum. The suprasellar cystic quota was initially approached endoscopically through a right precoronaltransventricular approach and the cyst drained, while the remaining tumor was macroscopically totally removed one week later by a right pterional approach. A combined technique – endoscopic drainage followed by microsurgical removal – can be a valid alternative for the removal of giant cystic craniopharyngiomas in cases in which the cystic compartment bulges within the ventricular spaces, and may avoid multiple craniotomies. © 2009 Elsevier B.V. All rights reserved.



1. Introduction Craniopharyngiomas are hystologically benign tumors of maldevelopmental origin arising from epithelial remnants of squamous cells of Rathke’s pouch stomodeal epithelium, representing approximately 2–4% of all intracranial tumors and 10% of childhood brain tumors [1]. Craniopharyngiomas involve mainly the intra- and suprasellar regions. These tumors may be predominantly cystic (with no signiﬁcant solid portion), mixed (cystic and solid components), or predominantly solid. Giant cystic craniopharyngiomas may extend to the posterior fossa, reaching the cerebellopontine angle and/or the foramen magnum [1–5]. The ideal treatment for craniopharyngiomas is total removal, although this should be attempted only if compatible with preservation of neural and endocrine function [6,7]. Transcranial microsurgical approaches are still considered the approaches of choice for the removal of suprasellar and intraventricular tumors even if, in the last years, neuroendoscopy has been increasingly used with a wide range of therapeutic effect ranging from surgical excision of intrasellar or
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suprasellar craniopharyngiomas, using a pure endoscopic extended transsphenoidal approach, to transventricular marsupialization of predominantly cystic craniopharyngiomas [8]. Giant craniopharyngiomas are difﬁcultly removed in a single stage and are associated with a high rate of surgical mortality and morbidity, as well as a high recurrence rate [6,7,9,10]. Many different approaches have been proposed for giant cystic craniopharyngiomas: pterional approach [3,11,12], staged procedures through pterional and suboccipital approaches [1,5], presigmoid transtentorial approaches [13] and anterior transpetrous transtentorial approach [14]. We present a case of a giant cystic craniopharyngioma with a large extension in the posterior fossa, which was totally removed via a two-step surgical procedure, i.e. ﬁrst endoscopic and than a standard microsurgical approach. 2. Case report 2.1. History and examination A six-year-old boy presented with a three-week history of headache associated with nausea and vomiting. On examination, the child showed ataxia, horizontal nystagmus, dysphagia and dysphonia. Fundoscopy revealed bilateral papilledema. Blood hormone proﬁle was normal.
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Fig. 1. Preoperative magnetic resonance imaging (MRI) scans showing the presence of a large para- and suprasellar cystic tumor reaching from the retroclival region into the posterior fossa. Fig. 2. Magnetic resonance imaging (MRI) scans demonstrating the reduction of the cystic component both in the suprasellar region and in the posterior fossa after the endoscopic procedure.



Fig. 3. Intraoperative images. (a) Surgical ﬁeld before beginning the procedure; (b and c) removal of the portion of the tumor located in the posterior fossa; (d) debulking of the tumor mass between the carotid artery and the oculomotor nerve; (e) intraventricular components removed after opening of the lamina terminalis; (f) surgical ﬁeld at the end of the procedure.
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Fig. 4. Follow-up magnetic resonance imaging (MRI) scans demonstrating total removal of the lesion.



2.2. Neuroradiological ﬁndings Computed tomography (CT) revealed a para- and suprasellar spontaneously hyperdense lesion, with multiple capsular calciﬁcations and a large posterior hypodense component, extending down beyond the level of the foramen magnum. Triventricular hydrocephalus was associated to the lesion, while the fourth ventricle was compressed, posteriorly displaced and hardly visible. Magnetic resonance imaging (MRI) conﬁrmed the presence of a large para- and suprasellar cystic tumor, with extension into the third ventricle up to the right foramen of Monro, reaching from the retroclival region into the posterior fossa (Fig. 1). Based on the imagines a diagnosis of giant cystic craniopharyngioma was made. 2.3. Surgical procedure Under general anesthesia a right precoronal burr-hole was performed and the superior cystic compartment of the tumor was reached by a right transventricular endoscopic approach with a rigid 3-mm ﬁberscope (Paediscope, B. Braun, Melsungen, Germany). A wide stomy was performed by monopolar coagulation



ﬁrst in the cystic lesion in the third ventricle and then in the dome bulging of the lesion extending in the posterior fossa, thus obtaining the emptying of a dense ﬂuid content in the ventricular cavities, which was removed by endoscopic aspiration. The postoperative course was characterized with the regression of symptoms related to increased intracranial pressure. An immediate postoperative MRI showed the reduction of the cystic component both in the suprasellar region and in the posterior fossa (Fig. 2). One week later, a right pterional approach with a slightly larger posterior-subtemporal extent was performed, and three different surgical corridors were used to remove the lesion (Fig. 3). The portion of the tumor located in the posterior fossa was removed via a subtemporal route after opening the arachnoid of the ambient cistern medially to the tentorial incisura (Fig. 3b and c); the corridor between the carotid artery and the oculomotor nerve was used to obtain the debulking of the tumor mass (Fig. 3d); last, the residual retrosellar and intraventricular components of the tumor were removed after opening of the lamina terminalis (Fig. 3e). Extensive retraction on the temporal lobe was avoided and there was no evidence of vascular or cranial nerve injury at the end of surgery. The histopathological diagnosis was adamantinomatous craniopharyngioma (WHO grade I).
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2.4. Clinical course In the immediate postoperative period the patient had a transient right third nerve palsy and slight weakness of the left upper and lower limbs, which recovered completely in the ﬁrst postoperative week. At the time of discharge the patient was neurologically intact with normal vision and no sensory–motor deﬁcits, but required hormone replacement therapy in the form of oral hydrocortisone, levothyroxine and desmopressin for the treatment of diabetes insipidus. Follow-up contrast MRI after 1 month conﬁrmed total removal of the lesion (Fig. 4).



3. Discussion Craniopharyngiomas are histologically benign lesions, however, due to the high risk of recurrency in case of postoperative residues, the frequent direct involvement of the optic chiasm, hypothalamus and hypophyseal axis, and the functional consequences which surgery can have on these anatomical structures, craniopharyngiomas are clinically dangerous tumors which can have dramatic consequences in terms of mortality, morbidity and quality of life [3,7,15,16]. Complete surgical excision is ideally the treatment of choice [7,10,17,18,19], but thanks to the recent evolution and growing effectiveness of some radiational therapies, the surgeon must in some cases decide for the sake of the patient to spare for subsequent complementary treatment parts of the tumor close to functionally relevant areas [20]. On the other hand, subtotal removal is reported to result in a high rate of tumor recurrence [7,10,17]. In synthesis, the surgical treatment of craniopharyngiomas is a delicate balance between the need to hurt the tumor and the risk of hurting the patient. Among craniopharyngiomas, a variable percentage (4–9%) is reported in literature to be of “giant cystic craniopharyngiomas”, tumors with a prevalent cystic quota which reach impressive sizes from the suprasellar to the posterior fossa regions before presenting with symptoms. Luckily, giant cystic craniopharyngiomas with huge posterior fossa extension are very rare [1–5,21]. Surgical removal of these lesions is extremely challenging, total removal is not always possible and several approaches have been proposed. Some authors [3,11,12] reported complete surgical excision of a giant cystic craniopharyngioma with extension to the level of the foramen magnum in a single stage through a pterional approach, while others [5] advocated a staged operation, pterional or bifrontal craniotomy for the suprasellar component and suboccipital craniectomy for the posterior fossa component. Al-Mefty et al. [13] recommended the posterior petrosal approach for patients harbouring a large or giant retrochiasmatic craniopharyngiomas while Kiran et al. [14] planned a gross total excision of both suprasellar and posterior fossa extensions through an anterior transpetrous transtentorial approach (Kawase’s approach). Propositions for the surgical management of giant craniopharyngiomas are manifold and making a choice when confronted with a case of such lesions can be puzzling. Elements to bear in mind are the preoperative status of the patient and the likelihood of producing a functional (visual, hormonal or hypothalamic) deﬁcit when using different surgical approaches depending on the extent of the resection. Secondly, one must consider how the selected approach will expose the region involved with the lesion and what anatomical structures might impede surgical maneuvers. Different procedures and technical means (microsurgery, endoscopy, derivation, radiosurgery, fractionated external radiation therapy, local application of cytostatics, etc.) can be taken in consideration, provided that they are done in the best interest of the patient’s quality of life and that any chosen procedure is done only in complete conﬁdence with the selected technique.
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In our case, symptoms of increased intracranial pressure were present, thus requiring an immediate surgical procedure. Nevertheless, a direct microsurgical approach to the tumor, in our opinion would have given way to two major risks: ﬁrst of all that of not being able to completely resect the craniopharyngioma with a single procedure because of its antero-posterior extent, and secondly that of producing catastrophic consequences by the effect of an acute complete decompression. The proximity of the suprasellar cystic portion brought us to consider approaching the lesion with an endoscope from above by a right transventricular approach. This choice proved to be functional in many different ways: it reduced immediately the symptoms of intracranial hypertension and improved CSF circulation, it shrunk in size the tumor making way for a more radical removal in the following step, but without the consequences of acute decompression that one would have with immediate microsurgical resection, and loosened the adherences to the close-by anatomical structures. In the following step of the procedure, once the lesion was considerably smaller, we decided for a pterional approach, slightly larger than usual in the subtemporal aspect. In our planning, this would allow us to work from above the suprasellar area, but preserving the possibility to “look back” towards the posterior fossa. Removal was done in portions through three different corridors, due to the necessity of working around the third cranial nerve, the carotid and the chiasm.
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