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INTRODUCTION 

Gliomas are a heterogenous group of intra-axial neuroepithelial tumors that account for 

more than 50% of all intracranial tumors. About one third of these, regardless of their 

degree of malignancy, develop within them, large cysts containing clear fluid and 

sometimes present occasionally a mural nodule.  

Currently, an ongoing discussion exists about whether the prognosis of cystic gliomas is 

better than the one for solid ones of identical neuropathology¹. Past experience has 

supported the idea that such a beneficial effect exists²³⁴but, never the less, more recent 

clinical studies on this topic have yielded only conflicting results with no definitive 

conclusion ⁵,⁶,⁷,⁸,⁹. The purpose herewith is to approach that subject from a novel 

perspective, based on fluid mechanics, considering that this prognostic difference (if one 

indeed exists), could be related to hydrostatic factors¹⁰ rather than to biological ones. 

The fundamental rule in hydraulic physics is based on Pascal law (Pascal B.1663) which 

states that “any pressure change applied to any section of the external wall of a rigid 

container holding within it an incompressible fluid collection at rest, would be transmitted 

with the same intensity centripetally into that fluid collection in all directions without 

loss.”. It should be known that, for Pascal, the concept of incompressible fluid, relates both 

to liquids as well as to gases. 

From a medical perspective, survival for any medical condition is the time lapse extending 

from the point in time when the diagnosis of a disease is made, until the patient´s death. 

From a mathematical point of view, survival time is calculated by dividing the overall 

survival of a population after the diagnosis of a specific disease is made, by the survival of 

a similar population without that disease. Based on this, the earlier the diagnosis of a 

disease is made, the longer the survival time would be, implying a better prognosis. 

In the case of a solid intra-axial mass lesion, the symptoms caused by it, would depend on a 

number of the added factors such as the tumor´s size and its surrounding edema, its cerebral 

location, the possible effect it may have upon neighboring vascular structures, its potential 
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to cause an increase in intracranial pressure and the local pressure effect that all these 

factors together might have upon the brain tissue involved, affecting the local tissue 

pressure.                  The situation is different in the case of a cystic intra-axial mass lesion, 

were the container´s wall is pliable. This circumstance enables the pulse pressures coming 

from the surrounding brain parenchyma  (originating from the arterial pulse pressure within 

it) to penetrate through the cyst wall and extend into its contained fluid collection in all 

directions with the same intensity, conferring the cyst its spherical configuration. This cyst 

expansion force would also to project, in a reverse mode, from the fluid collection and 

through the pliable cyst wall, back into the surrounding brain tissue, thus becoming an 

additional pressure factor to increase the local tissue pressure in the affected parenchyma. 

Consequently, the time period required to reach the pressure level of symptom production 

in the affected area, would be shorter than in the case of a solid lesion, (where no additional 

pressure exists). This situation would result in an earlier clinical diagnosis than in the case 

of solid gliomas and a mathematically prolonged survival time, implying a better prognosis. 

  CONCLUSION 

Under these circumstances, the clinical diagnosis of a cystic glioma, based on Pascal law¹⁰, 

would be established sooner than it would be in the case of a solid one, resulting in a longer 

survival time with a better prognosis. 

ADDITIONAL NOTE 

The hydrostatic mechanism described above would be active, not only for cystic gliomas, 

but also for any other intra-axial cystic lesion, be it congenital, parasitic, infectious or 

tumoral. 
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