Cerebrospinal Fluid, Consciousness and
the Sclence of Crmiosacral Thera

he cerebrospinal fluid (CSF) has long been canslde'r‘ad a vital physiclogical component of the central

nervous system (CNS), providing buoyancy, metaholic clearance and protection to the btain and

spinal cord. Yet recent discoveries are transforming our understanding of this fluid, elevating it from

a passive medium to an active and dynamic participant in brain health, development, consciousness
and potentially therapettic interventions. Craniosacral therapy (CST), a modality rooted in osteopathic traditions,
posits that this fluid is central not only to physiological wellbeing but also to broader energetic and spiritual
processes, As advances in neurcimaging, lymphatic science and fluid dynamics converge with ancient practices, a
more complete and biclogically grounded picture of CSF and its therapeutic implications is emerging.




The Nature & Physiology of Cerebrospinal Fluid
Cerebrospinal fluid Is a clear, colourless liquid that
surrounds and penetrates the brain and spinal cord.
Approximately 150 millilitres of CSF circulate at

any given moment, with a daily turnover of about
450-600 millilitres. It is produced primarily by the
choroid plexus in the brain's ventricles and it flows
through a complex system of ventricles, cisterns and
the subarachnoid space before being reabsorbed by
arachnoid villi into the venous system.

Structurally, CSF acts as a cushion and shock absorber
for the brain, which, despite weighing roughly
1,400-1,500 grams, is effectively suspended in fluid,
reducing its weight to an equivalent of 25-50 grams.
This buoyancy protects delicate neural tissues

from mechanical injury. More than a mechanical
support, however, CSF serves as a vehicle for
transporting nutrients and harmones and for signalling
molecules across the CNS. Its role in clearing metabolic
waste products, regulating circadian rhythms

and supporting neurodevelopmental processes is
increasingly well documented.

From a developmental perspective, CSF is born

from the amniotic fluid during neurulation. Early in
embryogenesis, the folding of the neural plate into a
tube traps the amniotic fluid inside the forming CNS,
where it becomes the first iteration of cerebrospinal
fluid. This evolutionary and developmental heritage
links CSF to the primordial oceans that supported the
first life forms, leading some researchers to call CSF aur
"internal seawater”. Throughout gestation, CSF provides
growth and survival factors necessary for neural
proliferation and differentiation, effectively acting as a
liquid extracellular matrix. Mass spectrometry studies
have confirmed its evolving composition through life
stages, revealing dynamic fluctuations in proteins and
signaling molecules critical for brain maturation,

The Glymphatic System & Lymphatic Interfaces
One of the most groundbreaking revelations about
CSF physiology in the last decade is the discovery of
the glymphatic system. First characterised in 2013,
the glymphatic system is a network through which
CSF flows into brain tissue via perivascular spaces,
mixes with interstitial fluid and clears waste through
perivenous routes. This system is particularly active
during sleep and is thought to be a crucial mechanism
for clearing neurctoxic proteins such as amyloid-beta,
which is implicated in Alzheimer's disease.

This finding reframed the brain not as an isolated
organ but as one dynamically connected to
systemic fluid networks, The glymphatic flow is
facilitated by astroglial cells expressing aquaporin-4
(AQP4) water channels, which guide the influx of
CSF into brain tissue. The discovery that glymphatic
clearance is suppressed during wakefulness and
enhanced during sleep highlights the rhythmic and
state-dependent nature of CSF dynamics,

Clasely linked to the glymphatic system is the
rediscovered meningeal lymphatic system.

* Initially believed to be absent frem the CNS, these

lymphatic vessels run along the dural sinuses and
cranial base, draining CSF and immune cells into
deep cervical lymph nodes. Additional drainage
pathways exist along cranial nerves, spinal nerve
roots and the cribriform plate, offering multiple
interfaces'between the central nervous system and
the peripheral immune and detoxification systems.

These anatomical structures support the hypothesis
that CSF is not an isolated pool but part of a fluid
continuum that includes interstitial, lymphatic and
possibly vascular components, This aligns with
osteopathic and biodynamic perspectives that view
the human body as an interconnected system of
rhythms, flows and energies.

CSF as a Medium of Consciousness & Energy
Beyond its mechanical and metabolic roles, CSF
may also serve as a conduit for subtle energetic
processes. The concept that CSF transmits more
than just molecules is not new. In ancient vogic,
Taoist and mystical Christian traditions, spinal
and cranial fluids were considered vehicles of
consciousness, carriers of spiritual light and
even pathways for divine communion. Modern
investigations are beginning to revisit these
intuitions through a scientific lens.

Microscopic imaging of ependymal cells lining the
ventricles reveals hair-like cilia that not only move

the CSF but are also studded with photoreceptors,
mechanoreceptors and chemoreceptors.

These sensory interfaces suggest that CSF is

actively monitored for biachemical and possibly
electromagnetic signals, reinforcing its proposed role
as a transducer of information. Research has also
demonstrated that the pineal gland releases melatonin
directly into the third ventricle, exposing the entire
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brain to rhythmic, hormone-mediated modulation
through the CSF - a mechanism with implications for
circadian regulation, cognition and mood,

Endogenous dimethyltryptamine (DMT), a maolecule
often described as the "spirit molecule” due

to its association with near-death and mystical
experiences, has also been detected in CSF. Its
synthesis in the brain occurs at levels comparable to
serotonin and dopamine and increases substantially
during cardiac arrest. These observations cpen

up the possibility that CSF may be implicated in
transpersonal states of consciousness and may be
the neurochemical substrate of spiritual awakening.

New Findings in Photon Transport & CSF

A recent study published in Neurophotonics (2024)
used photon transport modelling to simulate

how light traverses the entire adult human head.
Although not explicitly designed to investigate
CSF, the study revealed that photon propagation

is highly sensitive to the refractive index and
absorption characteristics of intracranial fluids.
Given that CSF occupies a large volume in the
ventricular and subarachnoid spaces, these findings
suggest that CSF could significantly influence light-
tissue interactions in the brain.

This opens a new domain of exploration: C5F as a
potential mediator of biophotenic communication.
If photons - either endogenous or exoJgenous -
can propagate through CSF-filled cavities, then
CSF may serve as an optical channel through
which biophysical energy and perhaps even
consciousness-related signals can travel. This
resonates with historical concepts of the CSF as
the “fluid light of the soul” and aligns with modern
metaphysical descriptions of CSF as a "liquid
crystalline matrix” capable of encoding vibrational
and informational data.

CSF as Structured Water: Fourth Phase, Exclusion
Zones & the Inner Light

Increasing attention is being paid to the fact that
CSF is more than just water - it is 99% water, yes, but
water in biological systems behaves in remarkably
complex and structured ways. Research by Dr.
Gerald Pollack and others has demonstrated that
under specific conditions, water can enter a fourth
phase, distinct from solid, liquid or vapor, known

as “exclusion zone" (EZ) water. This structured

water forms next to hydrophilic surfaces and has
the capacity to separate charge, creating potential
energy in the form of a battery. If CSF, suspended
in ventricular and meningeal spaces, enters this
fourth phase near neural membranes or crystalline
proteins like those in the pineal gland, it could
theoretically serve as an internal energy generator.
This electrified, structured fluid - combined with
the rhythmic pulsations from breath and heartbeat
- might provide the energetic infrastructure for
states of heightened awareness, healing or even
enlightenment. In yogic and esoteric traditions, this
is achoed in the idea that illumination begins when
“the waters of the brain” are activated, aligning
perfectly with the physiology of a fluid capable of
absorbing, storing and transmitting vibrational and
photonic information. The CSF, then, may be more
than a fluid; it may be the sacred medium through
which the light of consciousness diffuses into form.

Breath, Movement & Modulation of CSF Flow

CSE flow is not a passive process. It is modulated
by multiple physiological rhythms, including cardiac
pulsations, respiratory cycles, postural shifts and
now, as demonstrated in MR] studies, conscious
breathing. A study published in Scientific Reports
(2022) showed that deep abdominal breathing
significantly increases the amplitude and velocity of
CSF oscillation within the skull.

This capacity to influence C5F flow through volitional
control supports the use of breathwork in CST and
related somatic practices. Techniques like yogic
pranayama, holotropic breathwork and the Wim Hof
Method may stimulate glymphatic clearance, increase
CSF motility and promote neuraochemical balance.
Moreaver, these practices often lead to altered states
of consciousness, which may be partially mediated by
enhanced CSF circulation.

Craniosacral Therapy in the Light of Modern Science
Craniosacral therapy was originally conceived by
osteopath William Sutherland and later developed
by John Upledger. The core premise of CST

is the palpation and subtle modulation of the
craniosacral rhythm - a pulsatile motion believed to
arise from the production and absorption of CSF.
Though historically criticised for lack of empirical
grounding, CST is now gaining plausibility witﬁin
the frarmmework of CSF physiclogy.

Glymphatic and lymphatic discoveries lend
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Mauro Zappaterra obtained his MD and PhD degrees
from Harvard Medical School. He completed his PhD
doing work with neuronal stem cells and the effects

of CSF in brain development and in the adult. He is
currently Director of Regenerative Medicine and Clinical
Research at Synovation Medical Group and is a staff
physician at the VA Greater Los Angeles Healthcare
System. As a PM&R physician he combines his training
in various complementary medicine modalities such

as polarity therapy, reiki and craniosacral therapy and
attempts to treat each individual holistically, integrating
body, mind and spirit.

www.holdingspace.com
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