The Treatment of Intracranial Meningiomas

Meningiomas are the most common benign intracranial primary neoplastic disorders. They are slow growing tumors originating from the arachnoid cap cells but, by the time of the diagnosis, they have already infiltrated or invaded the dura mater or the bone. A lesion located in the supratentorial space (parassagital, convexity or sphenoid wing) of a middle-aged woman is the most common clinical scenario. The only recognized factors associated with the genesis of a meningioma are the exposition to ionizing radiation and genetically-inherited diseases, as in individuals harboring neurofibromatosis. The World Health Organization (WHO) classified these tumors into grades I, II and III, according to the aggressiveness and recurrence potentials. Grade I lesions are the majority of the cases (80%).
In the last four decades, a huge improvement in technology has made their treatment of choice, the surgical one, such an elegant, safe and powerful procedure. The “next generation of neurological surgeons”, foreseen by Harvey W. Cushing in 1922, had conquered the surgical realm in terms of microanatomy, microsurgical techniques, better imaging diagnosis, cranial nerve and brain stem monitoring and intraoperative real-time imaging. Surgical removal could offer a cure to patients with WHO grade I meningiomas. In despite of that, the surgical treatment of more aggressive tumors (WHO grades II and III) or those affecting the skull base, even in the best skilled surgeon’s hands, remains challengeable. 
It is a consensus that the recurrence is directly related to the amount of tumor removed surgically, as proposed by D. Simpson, in 1957. However, two important questions arise: (1) Do we understand the intriguing mechanism by which a meningioma invades the bone, much more frequently than it does to the brain, cranial nerves or the wall of blood vessels? (2) Can we predict the recurrence? Unfortunately, the answers are “no, we do not understand” and “no, we cannot”. Not yet. Thus, it is crucial to comprehend the biological behavior of these formidable lesions, in order to develop alternative therapeutic weapons, other than current types of radiation therapies and chemotherapy. These weapons are based on the so called “specific molecular targets” and their foundations are the continuous and progressive understanding of tumorigenesis, mainly, uncontrolled cell proliferation, angiogenesis and invasion. Such knowledge will lead, hopefully, to the “other next generation of neurological surgeons”, or the ones who will disclose (1) the recurrence after documented complete surgical resection, (2) the indefinitely unchanged state of documented partially removed lesions, and (3) the rapidly and aggressive growth of some histologically benign tumors.
A great step for this relatively new branch of the “neurosurgical” apparatus, named the biological aspects of the meningioma, at a molecular level, was the identification of the role of metalloproteases on the extracellular matrix (ECM) remodeling, both in physiological (e.g., scar tissue) and pathological (e.g., neoplasms) situations. Theses proteases break down components of the ECM, mainly various types of collagen (the chief protein of the mammalian body), and uphold cell migration and invasion (including metastases). Invasion occurs in the tumor-host interface, supported by the imbalance of matrix metalloproteases (MMPs) and their natural inhibitors, the tissue inhibitors of metalloproteases (TIMPs). In the present era, samples of meningiomas can be obtained from banks of paraffin-embedded blocks or frozen as fresh tissues from patients who had undergone microsurgical treatment, and examined by immunochemistry, genetic analysis (DNA microarrays) or studies upon meningioma growth by intracranial injection of human meningioma cells in athymic mice.
The search for the optimum therapy for intracranial meningiomas endures. Maybe we are not that other next generation of neurological surgeons, the ones who will overcome the meningioma, but we are a little bit closer.
