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Shirodhara, a foundational Murdhni Taila (cranial oil application) procedure in Ayurveda, involves the 

continuous, rhythmic pouring of medicated liquids over the forehead. Though clinically indicated for Vata 

disorders, insomnia, 

anxiety, and neuro-psychiatric conditions, its underlying anatomical and biomolecular mechanisms remain 

inadequately systematised within modern biomedical paradigms. 

Objective: To critically analyse the neuroanatomical and physiological substrates of Shirodhara and establish 

a cohesive, evidence-based bridge between classical Ayurvedic concepts and contemporary neuroanatomy. 

Materials and Methods: A comprehensive narrative review was conducted utilising classical Ayurvedic 

compendia (Charaka Samhita, Sushruta Samhita, and Ashtanga Hridaya) alongside modern biomedical 

databases (PubMed, Scopus, Google Scholar). Literature about trigeminal nerve neurophysiology, autonomic 

nervous system (ANS) regulation, the hypothalamic-pituitary-adrenal (HPA) axis, and neuroendocrinology was 

synthesised. 

Result: Shirodhara functions as a multi-modal somatosensory intervention. Continuous tactile and thermal 

stimulation selectively activates the ophthalmic division of the trigeminal nerve at the Sthapani Marma 

(glabella region). This afferent signalling modulates the reticular activating system (RAS), attenuates limbic 

hyperexcitability, downregulates the HPA axis, and 

shifts autonomic tone toward parasympathetic dominance. These pathways collectively drive the observed 

clinical reduction in cortisol, upregulation of relaxing neurotransmitters (GABA, serotonin), and stabilisation 

of electroencephalographic (EEG) alpha/theta waves. 

Conclusion: The clinical efficacy of Shirodhara in managing psychosomatic ailments is supported by verifiable 

neuro-endocrine, neural, and vascular mechanisms. These findings successfully validate the classical Ayurvedic 

tenets of Vata Shamana (pacification of nervous system hyper-reactivity), Manas Prasadana (mental 

purification/calming), and Nidrajanana (sleep induction). 
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INTRODUCTION 

In the framework of Ayurvedic therapeutics, 

Murdhni Taila (external application of medicated 

unctuous substances to the head) represents a 

specialised category of treatment designed to 

manage localised neurological and systemic 

psychosomatic disorders. As codified in the 

Ashtanga  Hridaya:  Sutra  Sthana,  2/23. 

This classical aphorism classifies cranial oil 

therapies into four distinct modalities based on 

clinical intensity and retention: Shiro Abhyanga 

(cranial massage), Shiro Pichu (medicated oil pads), 

Shiro Dhara (continuous liquid stream), and Shiro 

Basti (oil retention in a capped reservoir). Among 

these, Shirodhara—the continuous, specialised 

pouring of warm medicated liquids (such as oils, 

buttermilk, milk, or water) onto the forehead—is 

celebrated for its profound psychophysiological 

sedative and regulatory effects. Traditionally, 

Shirodhara is indicated for the pacification of 

aggravated Vata Dosha, a biological humor 

characterized by properties of dryness, coldness, and 

hyper-mobility, which clinically translates to 

neurological excitation, hyper-reflexia, insomnia 

(Nidranasha), and generalised anxiety disorders 

(Chitta Udvega). While its clinical efficacy is 

globally recognised, the biomedical translation of its 

mechanism of action has historically remained 

fragmented. 

A critical necessity exists to decipher how a 

seemingly localised, non-invasive cutaneous 

application translates into profound systemic 

homeostasis, neuroendocrine regulation, and 

autonomic stabilisation. 

 
Anatomical Correlation of Shirodhara 

Neuro-Anatomical Substrates of the Sthapani 

Marma 

A critical aspect of Shirodhara is the precise 

directional flow of the medicated stream over the 

glabella, the anatomical site corresponding to the 

Sthapani Marma. Sushruta defines this anatomical 

landmark in Sushruta Samhita, Sharira Sthana, 6/27. 

Classically categorised as a Sira Marma 

(vascular/neural vital point) located between the 

eyebrows, structural trauma to this area induces 

immediate loss of consciousness (Tamas) or fatality 

due to profound neurovascular shock. Conversely, 

controlled, therapeutic, low-pressure stimulation of 

this zone yields therapeutic neuromodulation. 

Anatomically, the glabella region is highly 

vascularized and densely innervated. It overlies the 

frontal bone, glabella, and frontal sinus, and is 

heavily supplied by the termination branches of the 

ophthalmic division of the trigeminal nerve— 

specifically the supraorbital and supratrochlear 

nerves, alongside the accompanying branches of the 

ophthalmic artery and vein. Stimulating this area 

triggers a cascade of afferent impulses directly to the 

central nervous system. 

 

 
 

Trigeminal Nerve Stimulation (TNS) Pathway 

The forehead skin exhibits a high density of low- 

threshold mechanoreceptors (Meissner’s corpuscles, 

Merkel discs) and thermoreceptors. The continuous 
fluid pressure and optimal thermal profile during 

Shirodhara initiate a sustained, non-nociceptive 

afferent barrage along the ophthalmic nerve. 

This signal propagates through the trigeminal 

ganglion into the principal sensory and spinal 

trigeminal nuclei within the brainstem. From these 
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nuclei, ascending projections travel via the 

trigeminal lemniscus to the ventral posteromedial 

(VPM) nucleus of the thalamus, ultimately 

modulating the primary somatosensory cortex. This 

sustained, monotonous input effectively dampens 

cortical hyperexcitability via sensory gating 

mechanisms, reducing peripheral sensory 

distractions. 

 
Modulation of the Ascending Reticular 

Activating System (ARAS) 

The Ascending Reticular Activating System 

(ARAS) maintains wakefulness, cortical arousal, 

and behavioural alertness. The continuous, 

predictable, and rhythmic nature of the Shirodhara 

liquid stream functions as a sensory-monotonous 

stimulus. By avoiding sudden changes in intensity or 

frequency, this intervention suppresses the novelty- 

seeking firing patterns of the locus coeruleus and 

ARAS. Consequently, the brain transitions from an 

externally oriented state of hyper-vigilance to an 

internally oriented state of restful awareness, 

mirroring states achieved during deep mindfulness 

meditation. 

Limbic System and Hypothalamic Integration 

The brainstem trigeminal nuclei maintain structural 

and functional connectivity with the limbic system 

(including the amygdala, hippocampus, and 
cingulate gyrus) and the hypothalamus. The limbic 

system serves as the central hub for emotional 

processing, vigilance, and stress-reactive responses. 

The low-frequency, rhythmic afferent feedback from 

Shirodhara deactivates hyper-resonant states within 

the amygdala, effectively mitigating panic, anxiety, 

and fear responses. Concurrently, it stabilises the 

prefrontal-limbic circuit, leading to emotional 

stabilisation (Manas Prasadana). 

 
Physiological Correlation of Shirodhara 

Autonomic Nervous System (ANS) Plasticity 

The transition from sympathetic dominance (fight- 

or-flight) to parasympathetic predominance (rest- 

and-digest) is one of the most immediate, 

reproducible physiological hallmarks of Shirodhara. 

This shift correlates precisely with the 

 
Ayurvedic paradigm of Vata Shamana 

 
 

Parameter 
Sympathetic Activity (Pre- 

Shirodhara) 

Parasympathetic Shift (Post- 

Shirodhara) 
Biomedical & Ayurvedic Signatures 

Heart Rate (HR) Elevated (Tachycardia tendency) 
Decreased (Bradycardia 

tendency) 

Increases Heart Rate Variability (HRV) / 

Vagally mediated 

Blood 
Pressure (BP) 

Elevated peripheral resistance Systemic Vasodilation 
Decreased Mean Arterial Pressure 

/ Vata calming 

 
Muscle Tone 

High tension (Frontalis, 

Corrugator) 
Profound Myorelaxation 

Diminished electromyographic (EMG) 

activity 

Systemic State Hyper-alert / Stress-induced Homeostatic Recovery 
Direct correlation with 

Nidrajanana (Sleep induction) 

 

This autonomic shift is driven by a reduction in 

sympathetic vasomotor tone and an increase in vagal 

efferent output, induced by the structural calming of 

the hypothalamic defence centres. 

 
Neuroendocrine Stabilisation of the HPA Axis 

Sustained psychosocial stress triggers the activation 

of the Hypothalamic-Pituitary-Adrenal (HPA) axis, 

inducing  the  paraventricular  nucleus  of  the 
hypothalamus to secrete Corticotropin-Releasing 

Hormone (CRH). This drives the secretion of 

Adrenocorticotropic Hormone (ACTH) from the 

anterior pituitary, ultimately causing excessive 

cortisol release from the adrenal cortex. 
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Shirodhara breaks this neuroendocrine cascade. By 

downregulating hypothalamic activation through 

sustained trigeminal afferent input, it suppresses the 

hypersecretion of CRH. Clinical biomarkers validate 

this mechanism, demonstrating a marked reduction 

in plasma and salivary cortisol levels post-therapy, 

alongside a reduction in urinary catecholamines 

(epinephrine and norepinephrine). 

 
Hemodynamic Changes and Scalp 

Myorelaxation 

The application of warm, medicated oils acts as a 

continuous thermal compress. This heat transfers 

locally to the 

underlying cranial vasculature, stimulating 

endothelial nitric oxide synthase (eNOS) and driving 

localised vasodilation of the superficial temporal, 

supraorbital, and supratrochlear arteries. This 

hyperemic effect enhances microcirculation, 

accelerating the clearance of localised metabolic 

waste products and relieving sustained isometric 

contractions within the frontalis, corrugator 

supercilii, and occipitofrontalis muscles. The relief 

of this tension provides immediate therapeutic 

benefits for tension-type headaches and stress- 

induced migraines. 

 
Neurochemical and Transmitter Remodelling 

The therapeutic, somatosensory-driven sedation 

achieved through Shirodhara suggests a profound 

remodelling of central neurochemistry: 

Gamma-Aminobutyric Acid (GABA): Up- 

regulated through the dampening of thalamocortical 

networks, enhancing central inhibitory tone. 

Serotonin and Melatonin: Enhanced signalling 

profiles directly encourage sleep induction and 

stabilise mood disruptions. 

Endorphins: The continuous, comforting tactile 

pressure triggers the release of endogenous opioid 

peptides, which elevate pain thresholds and induce 

anxiolytic effects. 

 
DISCUSSION 

Shirodhara represents a highly sophisticated, non- 

invasive psychophysiological intervention that 

utilises the skin as a specialised portal to access 

central nervous system dynamics. 

By applying the principles of contemporary 

neurobiology to classical Ayurvedic theory, we can 

construct a unified model of how this treatment 

works. The classical concept of Vata Dosha governs 

all neuro-humoral signalling, motor outputs, and 

sensory inputs. When Vata is pathologically elevated 

(Prakopa), it manifests as hyper-reflexia, 

tachycardia, psychomotor agitation, and insomnia— 

symptoms that perfectly mirror a state of chronic 

sympathetic over-activation and HPA-axis 

exhaustion. 

The primary clinical mandate of Shirodhara is Vata 

Shamana (the pacification of Vata). Mechanistically, 

this is achieved through the physical attributes of the 

therapy (Snigdha / unctuous, Guru / heavy, Ushna / 

warm, and Manda / slow/stable), which directly 

counteract the dry, light, cold, and hyper-mobile 

properties of Vata. 

Biomedically, this process maps to the activation of 

low-threshold, unmyelinated tactile C-fibres and 

mechanoreceptors in the forehead, which induces an 

immediate parasympathetic shift. 
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Furthermore, the clinical goal of Manas Prasadana 

(the restoration of psychological clarity and 

emotional resilience) is achieved through the 

trigeminal-limbic pathway. By delivering a steady, 

monotonous stream of oil to the Sthapani 

Marma, the therapy dampens hyper-resonant loops 

within the amygdala. This calms emotional distress 

and establishes an internal state of mental clarity. 

Finally, the induction of Nidrajanana (healthy sleep) 

is a direct consequence of downregulating the 

Ascending Reticular Activating System (ARAS) and 

lowering systemic cortisol levels. This creates an 

optimal neurochemical environment for sleep, 

characterised by increased GABAergic tone and 

enhanced melatonin synthesis. 

This interdisciplinary synthesis demonstrates that 

classical Ayurvedic terminology is not merely 

metaphorical. Instead, it accurately describes real, 

observable changes in neuroanatomy, 

neuroendocrinology, and neurophysiology. 

 
CONCLUSION 

This critical review confirms that Shirodhara 

functions through a sophisticated integration of 

neural, endocrine, and 

autonomic pathways. Anatomically, it relies on the 

dense sensory networks of the ophthalmic division 

of the trigeminal nerve centred around the Sthapani 

Marma. Physiologically, it modulates the HPA axis, 

lowers systemic cortisol levels, stabilises the 

autonomic nervous system toward parasympathetic 

dominance, and synchronises cortical alpha and 

theta wave activity. 

These measurable biomedical pathways directly 

validate the classical Ayurvedic principles of Vata 

Shamana, Manas Prasadana, and Nidrajanana. To 

further advance these findings and support the 

integration of Shirodhara into evidence-based 

contemporary healthcare, future research should 

utilise functional neuroimaging (MRI) and detailed 

neurochemical profiling to map these central 

changes in real time. 

 
REFERENCES 

1. Sharma RK, Dash B. Charaka Samhita. Vol. I– 

VI. Varanasi: Chowkhamba Sanskrit Series 

Office; 2018. 

2. Shastri AD. Sushruta Samhita. Varanasi: 

Chaukhambha Sanskrit Sansthan; 2019. 

3. Murthy KRS. Ashtanga Hridaya. Vol. I–III. 

Varanasi: Chaukhambha Krishnadas Academy; 

2017. 

4. Guyton AC, Hall JE. Textbook of Medical 

Physiology. 14th ed. Philadelphia: Elsevier; 

2021. 

5. Standring S. Grey's Anatomy. 42nd ed. London: 

Elsevier; 2021. 

6. Ganong WF. Review of Medical Physiology. 

27th ed. New York: McGraw-Hill Education; 

2019. 

7. Tortora GJ, Derrickson B. Principles of 

Anatomy and Physiology. 16th ed. Hoboken: 

Wiley; 2021. 

8. Prof. J.N.Mishra Marma and its Management 

Chaukhamba Orientalia; 2019 


