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Table 1 Clinical summary of the 24 cases

No. age sex histology tumor location surgical approach resection complication

1 28 m rec. pituitary ademoma  suprasellar-nasal cavity frontobasal subtotal none

2 52 f plasmacytoma petrous bone orbitozygomatic total It. Facial sensory loss(transient)
3 59 f meningioma foramen magnum transcondylar total rt. Wallenberg syndrome

4 46 m plasmacytoma sellar-clivus-extracranial extended frontobasal subtotal CSF leakage

5 12 m meningioma cavernous sinus orbitocranial total none

6 49 f meningioma tuberculum sellae frontobasal total none

7 58 f schwannoma Meckel cave orbitozygomatic total none

8 61 m meningioma anterior clinoid orbitocranial total It. Oculomotor palsy(transient) ,infection
9 58 f schwannoma infratemporal fossa orbitozygomatic, transmandibular total none

10 57 m epidermoid tumor Meckel cave orbitozygomatic total none

1 40 f meningioma orbita-tuberculum sellae orbitocranial subtotal none

12 49 f meningioma tuberculum sellae frontobasal total none

13 52 f cholesterol granuloma  petrous bane antrior transpetrosal total none

14 61 f rec. meningioma cavernous-pretroclival far lateral suboccipital subtotal It. facial palsy,dysphagia

15 70 f meningioma faramen magnum far lateral suboccipital, C1 laminectomy total none

16 59 f meningioma anterior clinoid orbitocranial total rt. oculomotor palsy(transient) It. hemiparesis
17 55 m pituitary adenoma cavernous sinus pterional, anterior clinoidectomy total none

18 71 f meningioma anterior clinoid pterional total rt. oculomotor palsy(transient)
19 65 f pituitary adenoma suprasellar-parasellar orbitocranial total rt. oculomotor palsy(transient)
20 46 f meningioma jugular foramen-extracranial transmandibular subtotal pharyngeal edema

21 49 f schwannoma petrous bone posterior transpetrosal total none

22 32 m rec. pituitary ademoma  suprasellar-nasal cavity frontobasal subtotal none

23 56 f schwannoma petroclival far lateral suboccipital total none

24 27 m cholesterol granuloma  petrous bone antrior transpetrosal total none

Abbrebations: f:female m:male rec.:recurrent CSF:cerebrospinal fluid
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Fig. 1

Case 1.A: Pre-operative magnetic resonance imaging (MRI) showing a large tuberculum sellae
meningioma encroaching upon the carotid arteries.

B: The neuronavigation system was quite useful for detaching the tumor attachment on the skull base,

and for detecting the carotid arteries.
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Fig. 2 Case2.A: Coronal MRI with contrast enhancement showing a plasmacytoma in the petrous
bone with involvement of the left carotid artery (arrow).
B, C: The neuronavigation pointer is pointing to the carotid artery (arrow in B).
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Fig. 3 Case3.A: An enhanced MRI after the initial surgery, showing a residual tumor in the infratempo-

ral fossa (arrow).

B: The tumor margins were delineated by the neuronavigator at various stages of the operation.
C: Postoperative MRI showing total removal of the tumor.
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Usefulness of Neuronavigation System for Skull Base Tumor Surgery

Yasunori Takemoto, Kazuhiko Fujitsu, Teruo Ichikawa,
Yukihiro Takeda, Kousuke Miyahara and Shigeo Matsunaga

Abstract Between January 2001 and December 2005, neurosurgical navigation system (Stealth Station
TREQON, Medtronic Sofamor Danek, Minneapolis, MN) was used for twenty-four skull base tumors includ-
ing 11 meningiomas, 4 schwannomas, 4 pituitary adenomas, 2 plasmacytomas, 2 cholesterol granulomas
and one epidermoid cyst. The locations of the tumors were as follows ; 8 suprasellar/parasellar, 6 uber-
culum sellae/clinoid, 5 petroclival, 2 foramen magnum, 3 with extracranial extension. The accuracy of the
navigation was satisfactory in all cases. This system provided us useful information during surgical proce-
dures such as vascular detachment of large skull base meningioma in an early operative stage, securing
encased cerebral arteries, delineating extracranial extensive tumors, and resection of recurrent tumors. In
conclusion, the neuronavigation system is an indispensable tool for skull base surgery to facilitate us
safely and aggressively resecting the tumor.
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