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CRITICAL REVIEW 

The Pineal Gland as a Metaphysical 
Cell Tower 

Piezoelectric Crystals, Cerebrospinal Fluid Dynamics, DMT, 

and the Science — and Pseudoscience — of Mediumistic Consciousness 

──────────────────────────────────────────────── 

This document provides an evidence-based critical review of claims surrounding 

the pineal gland as a locus of psychic, paranormal, and mediumistic experience. 

It examines the peer-reviewed scientific literature on pineal anatomy and 

physiology, piezoelectric crystal deposits, cerebrospinal fluid dynamics, 

endogenous DMT, and meditation neuroscience — then critically evaluates how 

these findings are employed, misappropriated, or fabricated within popular 

metaphysical culture. The review maintains scientific rigor while treating all 

perspectives with intellectual seriousness. 

 

I. INTRODUCTION: A GLAND AT THE CROSSROADS 

Of all the structures in the human brain, few have attracted as much mystical speculation 

as the pineal gland. René Descartes famously called it ‘the seat of the soul.’ Hinduism 

associates it with the Ajna chakra, or ‘third eye.’ Contemporary practitioners of 

spiritualism, New Age metaphysics, and mediumship regularly invoke it as the biological 

organ responsible for paranormal perception — and, specifically, for the ability to 

communicate with deceased individuals. 

Among the oldest and most enduring of these associations is the link between the pineal 

gland and the Eye of Horus — the Wedjat or Udjat eye of ancient Egyptian mythology. 

Dating back more than 5,000 years, the Eye of Horus was one of the most sacred symbols 

in Egyptian religion, representing protection, royal power, good health, and divine 

omniscience. It was associated with the sky god Horus, whose eyes were said to be the sun 

and moon, and was widely used as a talisman and funerary amulet. Crucially, the symbol 

also encoded a sophisticated numerical system: its six component parts were used as 
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hieroglyphic fractions in Egyptian measurement, each corresponding to one of the six 

human senses — sight, hearing, smell, taste, touch, and thought. 

The connection to the pineal gland is anatomical in its modern framing: when the Eye of 

Horus symbol is overlaid on a sagittal (midline) cross-section of the human brain, its 

component parts align with striking correspondence to actual neuroanatomical 

structures. The central pupil of the eye aligns with the approximate position of the pineal 

gland; the curved tail resembles the brainstem and medulla oblongata; the eyebrow 

corresponds to the corpus callosum connecting the brain’s two hemispheres; and the 

main body of the eye maps to the thalamus. This visual correspondence has been noted 

by both mainstream neuroanatomists — who treat it as a curiosity of pattern recognition 

— and by esoteric scholars who argue it is evidence that ancient Egyptian priests 

possessed sophisticated knowledge of brain anatomy and its relationship to higher 

consciousness. Whether the Egyptians intentionally encoded this neuroanatomy into 

their sacred iconography, or whether the correspondence is the product of the human 

tendency to find meaningful patterns in ambiguous shapes, remains a matter of genuine 

scholarly debate. What is not in debate is that the Eye of Horus has served, for millennia, 

as perhaps the most ancient precursor to the modern ‘third eye’ concept — and that its 

visual and symbolic resonance continues to anchor the pineal gland’s role in 

contemporary metaphysical and mediumistic traditions. 

These claims are not entirely without scientific scaffolding, and therein lies their enduring 

appeal. The pineal gland does possess several genuinely unusual characteristics: it sits 

outside the blood-brain barrier, it secretes melatonin and possibly other neuroactive 

compounds, it accumulates crystalline mineral deposits as humans age, and it is 

demonstrably responsive to light, electromagnetic fields, and meditative practices. What 

the scientific literature does not support — at any threshold of credible evidence — is that 

these characteristics endow the gland with the capacity to receive transmissions from the 

deceased. 

This review proceeds through the most current peer-reviewed data on each of the key 

claims: the piezoelectric crystal hypothesis, the CSF pressure-electricity mechanism, the 

endogenous DMT narrative, the neuroscience of meditation and the pineal gland, and 

finally the specific claim of mediumistic connection. For each, we summarize the 
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evidence, note where genuine scientific interest exists, and distinguish that from 

unsubstantiated metaphysical extrapolation. 

 

II. ANATOMY AND PHYSIOLOGY: WHAT THE 
SCIENCE ESTABLISHES 

2.1 The Pineal Gland: Basic Facts 

The pineal gland is a small, pine-cone-shaped endocrine organ located in the posterior 

cranial fossa, nestled between the thalamic bodies behind the habenular commissure and 

adjacent to the third ventricle. In adults, it measures approximately 0.8 cm in length and 

weighs roughly 0.1 grams (StatPearls, NCBI, 2023). Its principal scientifically established 

function is the biosynthesis and secretion of melatonin, producing approximately 30 

micrograms per day — a hormone that regulates the circadian sleep-wake cycle. 

Structurally, the gland is unique in that it sits outside the blood-brain barrier, making it 

directly accessible to circulating compounds in the blood. Cerebrospinal fluid (CSF) 

bathes the gland through the pineal recess, placing it in direct exposure to the ventricular 

space. The aqueduct of Sylvius allows CSF to circulate in proximity to the gland; 

obstruction of this passage by an abnormal pineal gland can produce life-threatening 

hydrocephalus. 

Innervated primarily by the sympathetic nervous system via postganglionic fibers from 

the superior cervical ganglia, the pineal gland produces melatonin through a well-

characterized enzymatic pathway: tryptophan is converted to serotonin, then to N-

acetylserotonin, and finally to melatonin by the enzyme hydroxyindole-O-

methyltransferase (Frontiers in Neuroscience, 2020). Melatonin is secreted directly into 

the bloodstream and CSF. These are the gland's confirmed, evidence-based functions. 

2.2 Biomineralization: The Reality of Crystal Deposits 

One of the most frequently cited scientific findings in metaphysical discourse on the 

pineal gland is the confirmed presence of crystalline mineral deposits within the gland. 
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This is not a fringe claim — it is well-documented in peer-reviewed literature — and it is 

worth understanding precisely what the science says and what it does not. 

Two distinct forms of biomineralization are found in the pineal gland. The first, and more 

commonly discussed, is hydroxyapatite concretions — so-called 'brain sand' or corpora 

arenacea. These are polycrystalline deposits several millimeters in length that increase 

markedly with age and are considered a normal feature of the aging pineal gland. Their 

function, if any, remains unclear. 

The second, more significant discovery for our purposes, was documented by Baconnier 

et al. in a 2002 study conducted with instrumentation from the European Synchrotron 

Radiation Facility. They identified a distinct class of microcrystals less than 20 

micrometers in length with cubic, hexagonal, and cylindrical morphologies. Energy 

dispersive spectroscopy, selected-area electron diffraction, and near-infrared Raman 

spectroscopy confirmed these crystals to be calcite (calcium carbonate). This was, at the 

time, the only known non-pathological occurrence of calcite in the human body, aside 

from the otoconia structures of the inner ear. 

Key finding: Calcite microcrystals do genuinely exist in the human pineal gland. 

This is confirmed by multiple independent laboratory methods at a major 

international research facility. The existence of the crystals is not in dispute. 

 

III. THE PIEZOELECTRIC HYPOTHESIS: EVIDENCE 
AND LIMITATIONS 

3.1 What Piezoelectricity Is — and What Was Found 

Piezoelectricity is the property of certain crystalline materials to generate an electrical 

charge in response to mechanical pressure, and conversely to deform mechanically when 

exposed to an electrical field. The inner ear's otoconia crystals are a well-established 

biological example of piezoelectric structures. The question, first raised in the 1996 study 

by Lang, Marino, Berkovic et al. (Bioelectrochemistry and Bioenergetics), is whether the 

pineal gland's crystals share this property. 
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Baconnier et al.'s 2002 and 2004 studies (published in Bioelectromagnetics and IEEE 

Transactions on Dielectrics) built on the Lang et al. work and found that the complex 

twinned structure of the calcite crystals 'may lower their symmetry and permit the 

existence of a piezoelectric effect.' The calcite crystals were also found to produce second 

harmonic generation (SHG) in pineal tissue sections — a phenomenon associated with 

non-centrosymmetric crystal structures, which is a prerequisite for piezoelectricity. 

A 2002 preprint from INERIS researchers, presented at a URSI General Assembly, 

further theorized that, given their size, these crystals could be sensitive to radiofrequency 

electromagnetic fields in the range of 500 MHz to 2.5 GHz — a range that encompasses 

GSM mobile communications, UMTS, and Bluetooth. The researchers proposed they 

could function as electromechanotransducers. 

3.2 The Critical Limitations 

Here the critical review must be frank: the evidence for piezoelectricity in the pineal gland 

remains preliminary and indirect. The following limitations are significant: 

• The existence of second harmonic generation is consistent with, but does not 

prove, piezoelectricity. Calcite in its standard form is centrosymmetric and not 

piezoelectric; the theoretical argument hinges on the specific twinned structure of 

these particular crystals lowering their symmetry — this has not been directly 

demonstrated at the scale of the pineal gland. 

• No study has demonstrated that mechanical pressure on the pineal gland 

produces a measurable, physiologically relevant electrical output in a living 

human brain. The lab work to date has been performed on isolated tissue and 

crystals, not in vivo. 

• The INERIS/URSI paper openly acknowledges that 'piezoelectric determination 

of minute grain requires developing new methods' — indicating the measurement 

challenge has not been solved. 

• The total mass of microcrystals in the pineal gland is exceedingly small. Even if 

piezoelectric, the magnitude of any electrical signal produced would be 

extraordinarily low, and whether it could exert meaningful neurophysiological 

influence is unanswered. 
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• No independent replication of the core piezoelectric findings with direct electrical 

measurement in pineal tissue has been published in major journals as of early 

2026. 

 

The honest scientific summary: calcite microcrystals exist in the pineal gland; their 

structural properties are consistent with possible piezoelectricity; no study has confirmed 

that they function as biologically meaningful electrical generators in a living human. 

 

IV. CEREBROSPINAL FLUID, MEDITATION, AND 
PINEAL PRESSURE 

4.1 The CSF-Pressure-Electricity Claim 

A related hypothesis, popular in both alternative health communities and some semi-

academic publications, holds that during specific meditative practices — particularly 

those involving breath retention, spinal postures, or kriyas in yogic traditions — 

cerebrospinal fluid rises toward the brain, increases pressure on the pineal gland, and 

thereby triggers the gland's hypothesized piezoelectric crystals to generate an electrical 

current that produces altered states of consciousness. 

This is a layered claim that requires evaluating each component separately. First: does 

meditation affect CSF dynamics? Second: does this affect pressure on the pineal 

specifically? Third: would such pressure produce meaningful piezoelectric output? The 

scientific literature addresses the first question with increasing sophistication; the second 

and third remain largely uninvestigated. 

4.2 Current Evidence on Meditation and CSF Flow 

A 2025 study published in the Proceedings of the National Academy of Sciences (PNAS) 

by Hett and colleagues used phase-contrast MRI and blood oxygenation level-dependent 

(BOLD) MRI to demonstrate that focused attention meditation measurably modulates 

cerebrospinal fluid dynamics. The study found that focused attention meditation reduced 

regurgitant CSF flow through the cerebral aqueduct — directionally opposite to patterns 
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associated with aging and neurodegeneration, and consistent with patterns observed 

during sleep. 

A 2025 paper in the Journal of Pineal Research (Plini, Melnychuk, and Dockree at Trinity 

College Dublin) — which is among the most rigorous and recent scientific treatments of 

the meditation-pineal relationship — notes that 'respiration is a key driver of 

cerebrospinal fluid dynamics' and that 'yogic breathing practices have been shown to 

modulate CSF in a pulsatile fashion.' The study also confirmed that the pineal gland, being 

directly exposed to the ventricular space, is influenced by changes in CSF flow. 

The Trinity College Dublin study (2025, Journal of Pineal Research) found that 

long-term meditators showed enhanced MRI signal intensity in the pineal gland 

and reduced predicted brain age, correlating positively with total lifetime hours 

of meditation practice. This is notable peer-reviewed evidence that meditation 

structurally and functionally modifies the pineal gland. 

The same study references an earlier finding that the pineal gland and corpora 

quadrigemina show considerably higher activation during meditation compared to quiet 

rest (Liou et al., 2005), and that advanced meditators show higher plasma melatonin 

concentrations than non-meditators (Solberg et al., 2004). 

4.3 Critical Assessment of the CSF-Pressure-Piezoelectric Chain 

While CSF dynamics are genuinely affected by meditation and respiration, the chain of 

inference from that fact to 'pineal crystal electricity generates mystical consciousness' 

contains multiple unverified links: 

• CSF flow changes during meditation are real, but the magnitude of pressure 

change specifically at the pineal is not quantified in any published study. 

• The piezoelectric function of pineal crystals in response to CSF pressure remains 

theoretical and unmeasured in living tissue. 

• Even if electrical signals were generated by crystal compression, their 

downstream neurological effect — if any — is unknown. 

• The entire mechanism assumes the crystals are arranged in a way that allows 

directional piezoelectric response to CSF pressure, which has not been mapped. 
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The scientific conclusion here must be: meditation does meaningfully affect the pineal 

gland via CSF dynamics and direct activation, as confirmed by brain imaging research 

published in 2025. The jump from that confirmed fact to crystal-mediated electrical 

consciousness generation is speculative, and the full causal chain has never been 

demonstrated. 

 

V. ENDOGENOUS DMT AND THE 'SPIRIT MOLECULE' 
CLAIM 

5.1 The Hypothesis and Its Origins 

N,N-Dimethyltryptamine (DMT) is a powerful psychedelic compound that produces 

profound alterations in consciousness, including encounters with apparent entities, out-

of-body experiences, and sensations of contact with deceased individuals or non-human 

intelligences. It is the active compound in ayahuasca. The hypothesis that the pineal gland 

serves as the body's internal 'DMT factory' — releasing floods of the compound during 

meditation, near-death experiences, and death itself — was popularized by psychiatrist 

Rick Strassman in his 2001 book 'DMT: The Spirit Molecule.' 

The appeal of this hypothesis for the mediumship community is obvious: if the pineal 

gland produces a consciousness-expanding chemical during peak spiritual states, and if 

that chemical can produce experiences of communicating with non-physical entities, then 

the gland becomes the literal biological interface between the living and the dead. 

5.2 What the Evidence Shows 

DMT is an endogenous compound — it is synthesized in the human body. This is 

confirmed. The enzyme indolethylamine-N-methyltransferase (INMT), which is 

responsible for DMT synthesis, is present in multiple human tissues. A 2019 study (Dean 

et al.) detected DMT in the rat pineal gland. However, leading pharmacologist David 

Nichols — who has published extensively on psychedelics — published a direct rebuttal to 

the pineal-DMT hypothesis in a peer-reviewed commentary ('N,N-Dimethyltryptamine 

and the Pineal Gland: Separating Fact from Myth'). 
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Nichols notes that the adult pineal gland weighs less than 0.2 grams and that its principal 

confirmed function is producing roughly 30 micrograms of melatonin per day. The 

concentrations of DMT, if present, would be vanishingly small relative to the 

pharmacologically active doses required to produce psychedelic effects. A 2026 review 

cited in Neuroscience News concluded that 'the hardware for storing and releasing DMT 

like a traditional neurotransmitter simply is not there' in the brain. 

• DMT is produced in the body — confirmed. 

• Trace amounts have been detected in pineal tissue in rats, not conclusively in 

humans. 

• No study has demonstrated a surge of endogenous DMT from the pineal during 

meditation, death, or near-death states in humans. 

• The concentrations required for psychedelic effects vastly exceed what the pineal 

gland could plausibly produce. 

• The 'spirit molecule' hypothesis remains popular but scientifically unsupported. 

 

VI. THE PINEAL GLAND, MEDIUMSHIP, AND THE 
CLAIM OF CONTACT WITH THE DECEASED 

6.1 What Mediums Claim 

Psychic mediums who claim to communicate with deceased individuals frequently 

reference the pineal gland — or the 'third eye' — as the biological structure through which 

such contact is made. The narrative varies but typically involves one or more of the 

following: the pineal gland acting as a receiver for frequencies or 'vibrations' from the 

non-physical realm; DMT released during meditative or trance states enabling 

consciousness to 'leave' the body; or the piezoelectric crystals functioning as a biological 

antenna tuned to extradimensional signals. 

This framing is culturally coherent and internally consistent within its own framework. 

The problem, from the perspective of evidence-based review, is that each of its 

components either lacks scientific support or represents a misappropriation of legitimate 

scientific findings. 



CRITICAL REVIEW: The Pineal Gland as a Metaphysical Cell Tower 

Prepared: May 2026  |  Page 10 of 14 

6.2 Critical Evaluation of the Metaphysical Claims 

The 'Cell Tower' Analogy 

The popular metaphor of the pineal gland as a 'cell tower' — transmitting and receiving 

information across non-physical dimensions — has no basis in neuroscience, biophysics, 

or any field of empirical inquiry. Cell towers function by converting electromagnetic 

signals at defined frequencies into information. The pineal gland does interact with 

electromagnetic fields (melatonin production is suppressed by artificial light and may be 

sensitive to certain EMFs), but this interaction is biochemical and operates through 

photoreceptor-like mechanisms, not signal reception and interpretation. 

The suggestion that piezoelectric crystals in the gland act as biological antennas for 

transmissions from deceased persons requires, as a prior condition, the existence of 

transmissions from deceased persons — which is itself an undemonstrated claim. Science 

cannot falsify such a claim directly, but neither can it provide the physical mechanism by 

which a deceased person's consciousness would persist, encode information, transmit it 

electromagnetically, and have that signal selectively received by a 2-gram endocrine 

gland. 

The 'Activation' Narrative 

Popular culture proposes that the pineal gland can be 'activated' or 'decalcified' to 

enhance psychic ability — often involving dietary interventions to reduce fluoride 

accumulation, sun gazing, chanting, or specific meditative practices. The calcification of 

the pineal gland with age (the hydroxyapatite concretions) is well-documented and does 

appear to correlate with reduced melatonin production. However, the notion that 

reducing calcification unlocks psychic abilities has no published scientific support. 

The 2025 Trinity College Dublin study is sometimes cited in this context, as it showed 

that meditators had enhanced MRI signal intensity in the pineal gland, suggesting 

structural remodeling from long-term practice. The researchers' own interpretation, 

explicitly stated in the paper, is that this reflects enhanced melatonin production and 

potential neuroprotective effects — not paranormal perception. The scientists explicitly 

set aside 'mystical interpretation of pineal function' in their framing. 

The Mediumship Evidence Problem 
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Independent of the pineal gland entirely, the evidence base for mediumship — defined as 

the ability to receive verifiable information from deceased persons — is poor by scientific 

standards. Controlled laboratory studies of mediums (e.g., those conducted by Gary 

Schwartz at the University of Arizona, and reviewed critically by researchers including 

Ray Hyman and James Randi) have not produced results that cannot be explained by cold 

reading, hot reading, the ideomotor effect, confirmation bias, and the Barnum effect. No 

peer-reviewed study in a major journal has confirmed that any medium received 

information from a deceased person that could not have been obtained through ordinary 

means. 

This is not to say that mediums' experiences are not genuine to them. The phenomenology 

of feeling contact with deceased individuals is real in the sense that people genuinely have 

these experiences. Grief, the human need for continued attachment, altered states of 

consciousness, and the extraordinary pattern-matching capacity of the human brain are 

sufficient explanatory frameworks — without invoking a biological mechanism. 

 

VII. A SYNTHESIS: WHAT SCIENCE HAS AND HAS 
NOT ESTABLISHED 

The following table of verdicts summarizes the current state of the evidence on each key 

claim in this debate: 

 

CONFIRMED: Calcite microcrystals exist in the human pineal gland and exhibit 

properties consistent with potential piezoelectricity (second harmonic generation). This 

is confirmed by synchrotron X-ray research and peer-reviewed publication. 

CONFIRMED: Meditation affects CSF flow dynamics in measurable ways. Yogic 

breathing modulates CSF in a pulsatile fashion. The pineal gland shows structural 

remodeling in long-term meditators. (PNAS 2025; Journal of Pineal Research 2025) 

CONFIRMED: The pineal gland is activated during meditation compared to quiet rest, 

and meditators show higher melatonin levels than non-meditators. 
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PLAUSIBLE BUT UNCONFIRMED: Pineal crystals may be piezoelectric, but this has not 

been directly demonstrated with electrical measurement in living tissue. 

SPECULATIVE: CSF pressure changes during meditation activate pineal crystals to 

produce meaningful electrical signals. The causal chain is theoretical; no measurements 

exist. 

UNSUPPORTED: The pineal gland produces significant DMT surges during spiritual or 

meditative states. The quantities required are not present; the mechanism is absent. 

NO SCIENTIFIC EVIDENCE: The pineal gland functions as a receiver or transmitter for 

communications with deceased persons. No mechanism, no signal, no confirmed 

reception. 

 

VIII. CONCLUSION: THE GAP BETWEEN 
FASCINATING AND CONFIRMED 

The pineal gland is a genuinely remarkable structure. Its anomalous position outside the 

blood-brain barrier, its calcite microcrystals — the only such non-pathological occurrence 

in the body apart from the ear — its responsiveness to light and electromagnetic fields, 

and its measurable structural response to long-term meditation practice make it a 

legitimately interesting subject of scientific inquiry. The 2025 research from Trinity 

College Dublin and PNAS represents real, rigorous neuroscience showing that meditation 

meaningfully affects this gland. 

What the evidence does not support is the narrative that the pineal gland is a metaphysical 

cell tower — an organ uniquely equipped to receive signals from deceased persons, 

generate consciousness-altering DMT floods, or serve as the biological substrate for 

psychic mediumship. These claims take genuine scientific findings, strip them of their 

context and quantitative limitations, and use them as scaffolding for conclusions that the 

data do not support. 

Psychic mediums who experience contact with deceased individuals are having real 

phenomenological experiences. Whether those experiences reflect information received 
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from deceased persons is a separate and much harder question — one that the pineal 

gland's biology, however interesting, cannot currently answer. The gap between 'this 

crystal can potentially generate electricity when compressed' and 'this gland enables 

contact with the dead' is not a small step: it is an unbridged chasm that crosses from 

neuroscience into metaphysics, and that crossing requires far more than piezoelectric 

speculation. 

A critical thinker can hold two positions simultaneously: the pineal gland is 

scientifically underexplored and more interesting than mainstream medicine 

once assumed — AND the current evidence does not support its role as an organ 

of paranormal perception. Both can be true. Intellectual honesty requires sitting 

with that ambiguity rather than resolving it prematurely in either direction. 
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