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Foreword by Dr. Shivam Mishra

Dear SKM Yoga Teacher Training Students,

The human nervous system is the most extraordinary and sophisticated communication network
in the known universe — a biological masterwork of 86 billion neurons, 100 ftrillion synaptic
connections, and hundreds of named nerve pathways that collectively generate the entirety of
human experience: every sensation, every movement, every emotion, every thought, every
breath, every heartbeat. It is through the nervous system that we experience pain and pleasure,
fear and love, confusion and clarity, contraction and expansion.

More profoundly still: the entire edifice of yogic practice — every asana, every pranayama, every
mudra, every bandha, every meditation — exerts its therapeutic and transformative effects
primarily through the nervous system. Yoga is, at its deepest mechanistic level, a science of
nervous system regulation. When we practice Tadasana, we are training proprioceptive neural
pathways. When we practice Bhramari Pranayama, we are directly stimulating the vagus nerve.
When we hold Setu Bandhasana, we are modulating the baroreceptors of the carotid sinus.
When we practice Nadi Shodhana, we are alternately activating the sympathetic and
parasympathetic divisions of the autonomic nervous system. Every yogic technique has a precise
neurological mechanism — and understanding these mechanisms elevates the yoga teacher
from an instructor of forms to a true practitioner of therapeutic neuroscience.

This book has been compiled with one primary intention: to give SKM Yoga teachers a thorough,
clinically grounded, technically rigorous understanding of the major nerves of the human body
and the documented neurological effects of yogic practice upon each. We cover twelve major
nerve systems — from the majestic Vagus Nerve (the 'wandering nerve' that is perhaps the single
most important physiological target of yogic practice) to the intricate Brachial Plexus, the vital
Phrenic Nerve, the transformative Sciatic Nerve, the subtly powerful Trigeminal Nerve, and many
more — each treated with the anatomical precision, physiological depth, and yogic application
specificity that the serious teacher requires.

Read this text with both your analytical mind and your contemplative awareness. The nerves
described here are not abstractions — they are living realities within your own body, vibrating
and transmitting their signals as you read these very words. The more intimately you know them,
the more precisely, safely, and effectively you will serve your students.

With respect and gratitude,
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Dr. Shivam Mishra
Founder, SKM Yoga
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Chapter 1: Introduction to the Nervous
System — Architecture, Classification and
Yoga

1.1 The Nervous System — An Overview

The human nervous system is the master regulatory and communication system of the body,
responsible for receiving, processing, integrating, and responding to information from both the
internal and external environments. It governs every voluntary and involuntary function — from
the conscious decision to lift a hand to the unconscious regulation of heart rate, digestion,
hormonal secretion, immune surveillance, and the entire psycho-emotional landscape of human
experience.

Structurally, the nervous system is divided into two primary divisions: the Central Nervous System
(CNS), comprising the brain and spinal cord; and the Peripheral Nervous System (PNS),
comprising all neural tissue outside the CNS — including 12 pairs of cranial nerves, 31 pairs of
spinal nerves, and the autonomic ganglia and plexuses. Functionally, the nervous system is
further classified into the Somatic Nervous System (voluntary sensory and motor functions) and
the Autonomic Nervous System (ANS, governing involuntary visceral functions), which is itself
subdivided into the Sympathetic, Parasympathetic, and Enteric divisions.

1.2 Neuron — The Fundamental Unit

The neuron (nerve cell) is the fundamental structural and functional unit of the nervous system.
Each neuron consists of: the Cell Body (Soma) — containing the nucleus and organelles;
Dendrites — branching processes that receive incoming signals from other neurons or sensory
receptors; and the Axon — a single long process that conducts electrical impulses (action
potentials) away from the cell body toward target cells (muscle fibres, glands, or other neurons).
Axons are insulated by the myelin sheath — a lipid-rich membrane produced by Schwann cells
(PNS) or oligodendrocytes (CNS) — which dramatically accelerates conduction velocity through
saltatory conduction (jumping from one Node of Ranvier to the next).

Neurons communicate at synapses — specialized junctions where the presynaptic neuron
releases neurotransmitters (chemical messengers) into the synaptic cleft, which bind to receptors
on the postsynaptic cell. The nervous system employs over 100 identified neurotransmitters,
including: acetylcholine (ACh — motor and parasympathetic), noradrenaline (sympathetic),
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dopamine, serotonin (5-HT), GABA (gamma-aminobutyric acid — primary inhibitory), glutamate
(primary excitatory), substance P (pain), and many neuropeptides.

1.3 Classification of Nerve Fibres — Clinical Relevance

Fibre Type Diameter & Myelination Function & Conduction
Velocity

Aa (la, Ib) 12-20 ym; heavily myelinated Proprioception (muscle
spindle, Golgi tendon organ);
70-120 m/s

AB (I) 6-12 ym; myelinated Touch, pressure, vibration; 30-
70 m/s

Ay 3-6 um; myelinated Muscle spindle motor
(intrafusal fibres); 15-30 m/s

Ad (111) 1-5 um; lightly myelinated Fast/sharp pain (first pain),
temperature; 5-30 m/s

B 1-3 ym; myelinated Preganglionic autonomic; 3-15
m/s

C (V) 0.2-1.5 ym; unmyelinated Slow/burning pain,

temperature, postganglionic
autonomic; 0.5-2 m/s

1.4 Yoga as Neuro-Regulation — The Fundamental
Proposition

The therapeutic and transformative effects of yoga are fundamentally neurological in nature.
Each yogic modality — asana, pranayama, bandha, mudra, pratyahara, dharana, dhyana, and
samadhi — exerts precise, measurable effects on specific components of the nervous system.
Asana activates proprioceptors, mechanoreceptors, and joint position sensors; stretching
activates Golgi tendon organs (GTOs), inhibiting protective muscle tension. Pranayama
modulates chemo-receptors and baroreceptors, alters C0O2/02 balance, stimulates vagal
afferents, and shifts autonomic tone. Bandhas compress and massage specific nerve plexuses,
stimulating or inhibiting their activity. Mudras activate cutaneous and joint mechanoreceptors,
influencing reflex arcs.

The totality of these neurological effects — when practised consistently and progressively —
produces measurable neuroplastic changes: structural alterations in cortical thickness,
hippocampal volume, amygdala size, and white matter integrity; functional changes in autonomic
balance, inflammatory regulation, pain processing, and emotional regulation; and experiential
changes in the practitioner's relationship to sensation, thought, and consciousness itself.
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Foundational Principle: Every yoga technique is a neural intervention. The yoga
teacher who understands the specific nerve being targeted, the mechanism of effect,
and the clinical consequences of that effect is equipped to teach with extraordinary
precision, safety, and therapeutic power.
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Chapter 2: The Vagus Nerve (CN X) — The
Master Healer's Highway

2.1 Anatomy and Course — The Wandering Nerve

The Vagus Nerve — Cranial Nerve X — derives its name from the Latin 'vagus' meaning
'wandering,' reflecting the extraordinary extent of its distribution throughout the body. It is the
longest and most widely distributed of the twelve cranial nerves, originating from the dorsal vagal
nucleus and nucleus ambiguus in the medulla oblongata of the brainstem, exiting the cranium
through the jugular foramen, and descending bilaterally through the neck, thorax, and abdomen
to supply visceral organs as far caudally as the transverse colon.

The vagus nerve is a mixed nerve containing approximately 80% afferent (sensory, ascending to
brain) and 20% efferent (motor/secretomotor, descending to organs) fibres. This overwhelming
afferent predominance is profoundly significant: the vagus is primarily a sensory nerve — it
carries interoceptive information from the viscera to the brain far more than it carries motor
commands downward. This explains why vagal stimulation (through yoga, breathing, or electrical
devices) has such broad systemic effects: it fundamentally changes what the brain 'knows' about
the body's internal state.

2.2 Branches and Distribution

In the Head and Neck

* Auricular branch (Arnold's nerve): Sensory to the posterior auricle, part of the external
ear canal, and adjacent tympanic membrane. Stimulation of this branch (e.g., ear-point
acupressure, auricular Yoga Nidra protocols) produces vagal activation — exploited in
transcutaneous auricular vagus nerve stimulation (taVNS) therapy.

* Pharyngeal branch: Motor to pharyngeal muscles (with CN 1X); sensory to pharyngeal
mucosa. Activated during chanting (Bhramari, OM) and Jalandhara Bandha.

» Superior laryngeal nerve: Internal branch (sensory to laryngeal mucosa above vocal
cords); External branch (motor to cricothyroid muscle — voice pitch control). Directly
activated during Ujjayi pranayama and chanting.

* Recurrent laryngeal nerve: Motor to all intrinsic laryngeal muscles below vocal cords.
Critical for phonation; activated during all chanting practices.

In the Thorax
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« Cardiac branches (superior and inferior cervical cardiac branches): Parasympathetic
innervation to the sinoatrial (SA) node — primary cardiac pacemaker — and
atrioventricular (AV) node. Vagal activation slows heart rate (negative chronotropy) and
reduces conduction velocity (negative dromotropy). This is the primary mechanism of
heart rate reduction in pranayama.

* Pulmonary branches: Parasympathetic to bronchial smooth muscle (bronchoconstriction
at rest; paradoxically, deep slow breathing reduces this effect); sensory via slowly-
adapting stretch receptors (SARs) and rapidly-adapting irritant receptors throughout the
lung parenchyma and airways. The Hering-Breuer reflex — lung inflation triggering
inhibition of inspiratory effort — is mediated by vagal SARs.

* Oesophageal plexus: Supplies smooth muscle and mucosal sensory innervation of the
oesophagus; activated during Khechari Mudra and throat-engagement practices.

In the Abdomen

» Gastric branches: Parasympathetic to the stomach — stimulates gastric acid secretion
(via M3 muscarinic receptors on parietal cells), gastric motility, and pyloric relaxation.
Explains the improvement in digestive function with regular yoga practice.

* Hepatic branch: To the liver, gallbladder, and proximal duodenum.

» Coeliac branch: To the small intestine and large intestine as far as the transverse colon
(the remainder is supplied by the pelvic splanchnic nerves — S2-4).

2.3 The Polyvagal Theory — A Paradigm Shift

Polyvagal Theory, proposed by Dr. Stephen Porges (1994, 2011), represents the most influential
contemporary reframing of vagus nerve physiology and its relationship to safety, social
connection, trauma, and health. Porges identified three phylogenetically distinct neural circuits

governing human autonomic responses, arranged in a hierarchical defensive response pattern:

1. Ventral Vagal Complex (VVC): The most recently evolved, uniquely mammalian circuit
— comprising myelinated vagal fibres from the nucleus ambiguus, connected to the
Social Engagement System (SES). When this circuit is active, the person experiences
safety, social connection, calm alertness, prosocial engagement, vocal warmth, facial
expressivity, and regulated physiological states. The VVC is the target state of yoga
practice.

2. Sympathetic-Adrenal System: When the VVC cannot ensure safety, the older
sympathetic fight-or-flight circuit activates — mobilizing the organism for action.
Chronically active in anxiety, PTSD, and modern stress conditions.

3. Dorsal Vagal Complex (DVC): The most primitive, unmyelinated vagal circuit —
mediating the freeze/shutdown/immobilization response (evolutionary 'playing dead’).
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When chronically active: dissociation, numbness, depression, functional disorders,
collapse.

From a Polyvagal perspective, yoga practices — particularly those involving slow rhythmic
breathing, humming, chanting, gentle inversions, eye contact, and social bonding — directly
stimulate the Ventral Vagal Complex, up-regulating the Social Engagement System, reducing
defensive autonomic states, and restoring the neurophysiological conditions for health,
connection, and wellbeing.

2.4 Heart Rate Variability — The Biomarker of Vagal Tone
Heart Rate Variability (HRV) — the beat-to-beat variation in the R-R interval of the ECG — is the

most widely used non-invasive biomarker of vagal tone and autonomic nervous system balance.
High HRV reflects flexible, responsive vagal modulation of the heart — a healthy, resilient
autonomic nervous system. Low HRYV reflects reduced vagal tone, sympathetic predominance,
and is a strong independent predictor of cardiovascular mortality, all-cause mortality, depression,
anxiety, PTSD, inflammatory diseases, and reduced longevity.

Yoga consistently and significantly increases HRV — one of the most robustly replicated findings
in yoga research. The mechanism is primarily through respiratory sinus arrhythmia (RSA) — the
natural oscillation of heart rate with breathing, mediated entirely by the vagus nerve (heart rate
increases during inhalation as vagal tone briefly withdraws; decreases during exhalation as vagal
tone increases). Slow, deep breathing at approximately 5-6 breaths per minute (the resonant
frequency of the cardiovascular system) maximizes RSA amplitude and produces optimal HRV
enhancement — this is precisely the breathing pattern of Ujjayi Pranayama in Ashtanga Yoga
and many classical pranayama practices.

2.5 Yoga Practices That Directly Stimulate the Vagus Nerve

Yoga Practice Vagal Mechanism Primary Effect Evidence Level

Ujjayi Pranayama Slow breathing (5- Increased HRYV; Level | (multiple RCTs)
6/min) maximizes RSA; reduced HR & BP;
laryngeal vagal parasympathetic
stimulation via SLN dominance

Bhramari (Humming) Acoustic vagal Rapid heart rate Level Il (controlled

stimulation via auricular  reduction; anxiety relief; trials)
branch; glottic vibration ~ BP lowering

activates SLN; NO

release

OM / Mantra Chanting Sustained phonation Limbic deactivation; Level II-lI
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Yoga Practice Vagal Mechanism Primary Effect Evidence Level

activates recurrent prefrontal activation;

laryngeal nerve; vagal calm alertness

afferent stimulation
Viparita Karani / Legs- Venous pooling HRV increase; cortisol Level Il
up-wall reversal; cardiac reduction;

baroreceptor unloading; = parasympathetic shift
vagal activation

Setu Bandhasana Carotid sinus Blood pressure Level II-lI
baroreceptor reduction; heart rate
stimulation; posterior lowering
neck vagal branch
activation

Jalandhara Bandha Mechanical Powerful vagal Level I (clinical
compression of carotid activation; observation)
sinus; internal jugular antihypertensive effect
vein compression

Nadi Shodhana Alternating nasal Autonomic balance; Level |
breathing normalizes HRYV improvement;
ANS balance; RSA anxiety reduction
enhancement

Savasana/ Yoga Nidra  Sustained Cortisol reduction; deep Level |
parasympathetic vagal rest state

dominance; HPA axis
down-regulation

Dirgha (3-part breath) Extended exhalation Immediate HRV Level |
activates vagal brake; elevation; relaxation
RSA optimization response
Karna Purana / Ear Arnold's nerve Vagal activation; Level Il
practices (auricular vagal branch)  equivalent to taVNS
stimulation

2.6 Clinical Significance — Vagus Nerve in Disease and
Healing

The vagus nerve's extraordinary reach and its role as the primary parasympathetic conduit makes
it central to the pathophysiology and treatment of a vast range of conditions: Cardiovascular —
vagal stimulation reduces hypertension, cardiac arrhythmias (particularly supraventricular
tachycardias), and heart failure mortality; Inflammatory — the 'inflammatory reflex' (Tracey, 2002)
describes how the vagus nerve's afferent limb detects peripheral inflammation (via IL-13, TNF-
a) and activates the efferent cholinergic anti-inflammatory pathway, suppressing cytokine release
through a7-nicotinic acetylcholine receptors on macrophages; Epilepsy — vagus nerve
stimulation (VNS) devices are FDA-approved for drug-resistant epilepsy; Depression — VNS
devices are approved for treatment-resistant depression; PTSD — polyvagal-informed yoga is
one of the most evidence-supported somatic interventions; Irritable Bowel Syndrome — vagal
dysregulation is central to the gut-brain axis dysfunction underlying IBS.

© SKM Yoga | Confidential — For Teacher Training Use Only



SKM Yoga Teacher Training | Nerves, Yoga & The Human Body | Dr. Shivam Mishra

SKM Yoga Teaching Point: The vagus nerve is the single most important
physiological target of yogic practice. Every class should consciously incorporate at
least one practice from each of these three vagal stimulation categories: slow
diaphragmatic breathing (RSA/HRV enhancement), vocal/vibratory practice (chanting,
humming, Ujjayi), and gentle inversions or forward folds (baroreceptor and venous
return effects). This ensures systemic vagal activation for every student in every class.
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Chapter 3: The Phrenic Nerve — The Bridge
Between Breath and Life

3.1 Anatomy and Origin

The Phrenic Nerve arises primarily from the fourth cervical spinal nerve (C4), with contributions
from C3 and C5 — encapsulated in the mnemonic 'C3, C4, C5 — keeps the diaphragm alive.' It
is the sole motor nerve to the diaphragm — the primary muscle of respiration — and therefore
the most physiologically critical peripheral nerve in the human body. Interruption of both phrenic
nerves is incompatible with spontaneous ventilation and life without mechanical respiratory
support.

From its origin in the cervical plexus, the phrenic nerve descends through the neck alongside the
internal jugular vein, crosses the anterior scalene muscle, enters the thoracic inlet, and descends
through the thorax — running anterior to the lung root between the pericardium and mediastinal
pleura — to reach the diaphragm. The right phrenic nerve passes through or beside the inferior
vena cava hiatus; the left phrenic nerve passes to the left of the pericardium. Both nerves branch
extensively within the diaphragm's central tendon, supplying the entire muscular diaphragm. The
phrenic nerve also provides sensory innervation to the pericardium, mediastinal pleura, and
central diaphragmatic peritoneum — explaining the phenomenon of referred shoulder pain (via
C4 dermatomal overlap) from diaphragmatic and pericardial irritation.

3.2 The Diaphragm — The Master Respiratory Muscle

The diaphragm is a dome-shaped musculo-fibrous septum separating the thoracic and abdominal
cavities. During inspiration, phrenic nerve motor signals cause the diaphragmatic muscle fibres
to contract, flattening the dome and increasing thoracic volume — reducing intrapulmonary
pressure below atmospheric and drawing air into the lungs (Boyle's Law). During quiet expiration,
the diaphragm passively recoils as motor input reduces; forced expiration involves additional

activation of the internal intercostal muscles and abdominal wall muscles.

The diaphragm is unique among skeletal muscles in operating under both voluntary (somatic
motor via phrenic nerve) and involuntary (automatic brainstem respiratory control centres — pre-
Botzinger complex in medulla, pneumotaxic and apneustic centres in pons) control — making it
the only skeletal muscle directly accessible to both conscious yogic control and autonomous life-
maintaining function. This dual control is the neurological basis for pranayama's extraordinary
potential: by consciously manipulating the diaphragm through phrenic nerve voluntary override,
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the yogi gains direct access to the autonomic regulatory systems that govern heart rate, blood
pressure, emotional state, and metabolic rate.

3.3 Diaphragmatic Breathing vs. Chest Breathing —
Neurological Consequences

The mode of breathing — diaphragmatic (abdominal) versus thoracic (chest) — has profound
neurological consequences that every yoga teacher must understand. In diaphragmatic
breathing, the full descent of the diaphragm: (1) maximizes tidal volume and alveolar ventilation
efficiency; (2) generates rhythmic mechanical stimulation of the vagal stretch receptors (SARSs)
in the lung parenchyma, producing robust RSA and HRV enhancement; (3) creates intra-
abdominal pressure changes that stimulate the enteric nervous system and visceral vagal
afferents; (4) activates the diaphragm's accessory lymphatic pump function; and (5) produces a
feedback signal to the brainstem that the organism is physiologically safe — triggering
parasympathetic activation and HPA axis suppression.

Chronic thoracic/clavicular breathing — characteristically seen in anxious, stressed, and trauma-
affected individuals — results in: reduced tidal volume, increased respiratory rate, reduced vagal
activation, sustained sympathetic bias, hypocapnia (reduced CO2 from rapid shallow breathing)
contributing to vasoconstriction and increased neuronal excitability, and progressive weakening
and incoordination of the diaphragm muscle itself. This creates a neurophysiological feedback
loop: anxiety causes shallow breathing which perpetuates the neurobiological substrate of
anxiety.

3.4 Yoga Practices Targeting the Phrenic Nerve and
Diaphragm

Yoga Practice Phrenic Nerve / Diaphragm Clinical Application
Effect

Dirgha Pranayama (3-part Full diaphragmatic activation; Anxiety, shallow breathing,
breath) maximal phrenic nerve respiratory deconditioning
engagement; trains complete
respiratory excursion

Kapalabhati Rapid passive inhalation + Respiratory muscle
active forced exhalation trains strengthening; abdominal tone
diaphragm strength; phrenic
nerve rapid-fire recruitment

Bhastrika Maximum phrenic nerve COPD rehabilitation;
recruitment; diaphragmatic respiratory insufficiency;
power training; forced depression
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Yoga Practice Phrenic Nerve / Diaphragm Clinical Application
Effect

Uddiyana Bandha

Nauli Kriya

Abdominal asanas
(Dhanurasana, Mayurasana)

Savasana + diaphragmatic
awareness

inhalation and exhalation

Paradoxical diaphragmatic
elevation during held
exhalation; massages phrenic
nerve branches via thoraco-
abdominal pressure
differential

Isolation and lateral rolling of
rectus abdominis; advanced
diaphragm control; extreme
phrenic nerve coordination

Diaphragm stretching and
strengthening through postural
pressure and spinal extension

Complete diaphragmatic
relaxation; phrenic nerve

Digestive disorders;
diaphragm flexibility

Advanced core training;
digestive health

Posture correction; respiratory
capacity

Recovery; respiratory
reprogramming

recovery; deactivation of
accessory respiratory muscles

3.5 Kumbhaka — Breath Retention and Phrenic Nerve
Physiology

Kumbhaka — intentional breath retention (internal/Antara after inhalation, external/Bahya after
exhalation) — produces a unique physiological state through its effects on the phrenic nerve and
respiratory regulatory centres. During Antara Kumbhaka, the inspiratory position of the
diaphragm is maintained by sustained phrenic motor drive while glottic closure prevents
exhalation. Oxygen consumption continues, CO2 accumulates progressively in blood and CSF,
stimulating central and peripheral chemoreceptors — creating a controlled hypercapnic-hypoxic
challenge that stimulates erythropoietin secretion, increases mitochondrial biogenesis, activates
Nrf2 antioxidant pathways, and produces documented neuroplastic changes in prefrontal cortex

and insular cortex.

Clinical Note: Phrenic nerve palsy — unilateral or bilateral paralysis from cervical
spine injury, surgery, or tumour — results in diaphragmatic paralysis (elevated
hemidiaphragm on X-ray, paradoxical diaphragm movement on fluoroscopy) and
significant respiratory compromise. Yoga teachers must modify practice significantly for
students with cervical spine conditions, avoiding deep cervical flexion that might
compromise the C3-C5 nerve roots supplying the phrenic nerve.
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Chapter 4: The Trigeminal Nerve (CN V) —
The Great Sensory Nerve of the Face

4.1 Anatomy — The Three Divisions

The Trigeminal Nerve — Cranial Nerve V — is the largest of the twelve cranial nerves and the
primary sensory nerve of the face, scalp, nasal cavity, sinuses, oral cavity, and dura mater. Its
name derives from its three major divisions (Latin 'trigeminus' — triplet): V1 (Ophthalmic), V2
(Maxillary), and V3 (Mandibular). The trigeminal ganglion (Gasserian or semilunar ganglion) —
located in Meckel's cave on the apex of the petrous temporal bone — contains the cell bodies of
the primary sensory neurons.

* V1 — Ophthalmic Division: Purely sensory; supplies the forehead, upper eyelid, cornea,
conjunctiva, nose (dorsum), frontal and ethmoidal sinuses, and anterior scalp via its
three branches (frontal, lacrimal, nasociliary nerves). The corneal reflex (blinking in
response to corneal touch) is mediated by V1 afferents and CN VIl efferents — its
integrity is a critical neurological assessment tool.

* V2 — Maxillary Division: Purely sensory; supplies the lower eyelid, cheek, upper lip,
upper teeth and gum, palate, nasal mucosa, maxillary sinus, and part of the pharynx via
its branches (infraorbital, zygomatic, nasopalatine, greater and lesser palatine nerves).

* V3 — Mandibular Division: Mixed (sensory + motor); sensory to the lower lip, chin, lower
teeth and gum, anterior 2/3 of tongue (general sensation only — taste via CN VIl chorda
tympani), auricle, temple, and TMJ. Motor to the four muscles of mastication (masseter,
temporalis, medial and lateral pterygoids) and tensor veli palatini, tensor tympani,
mylohyoid, and anterior belly of digastric.

4.2 The Trigemino-Cardiac Reflex (TCR) — Vagal
Connection

The Trigemino-Cardiac Reflex (TCR) is one of the most powerful autonomic reflexes in the human
body — a rapid reduction in heart rate (bradycardia of up to 20% from baseline) and blood
pressure mediated by stimulation of any branch of the trigeminal nerve, transmitted via the
trigeminal sensory nucleus (V) to the cardioinhibitory neurons of the dorsal vagal nucleus (CN
X). The reflex arc: trigeminal sensory input — trigeminal nucleus — short interneurons — dorsal
vagal nucleus — vagus nerve — SA node — bradycardia.

This reflex has profound yogic significance: practices that stimulate the trigeminal nerve —
including cold water face washing (Jala Neti involving nasal mucosal stimulation), nasal saline

irrigation, the diving reflex (cold face immersion), specific pranayama involving nasal airflow,
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Trataka (concentrated gazing with sustained corneal stimulation), and Khechari Mudra (tongue
stimulation of palate) — all activate the TCR, contributing to heart rate reduction and
parasympathetic activation.

4.3 The Dive Reflex and Cold Water Yoga Practices

The mammalian diving reflex — triggered by cold water contact with the trigeminal (V1/V2)
territory of the face — produces an orchestrated autonomic response: immediate vagally-
mediated bradycardia (heart rate reduction 10-25%), peripheral vasoconstriction (via sympathetic
adrenergic activation), blood redistribution from periphery to the brain and heart (blood shift), and
reduced metabolic rate. This physiological response is mediated by trigeminal cold-water
afferents via the TCR. Yogic cold water face practices (Mukha Dhauti, cold morning face washing,
Jala Neti) harness this reflex for immediate vagal activation and sympathetic downregulation.

4.4 Trigeminal Neuralgia and Yoga Contraindications

Trigeminal Neuralgia (tic douloureux) — characterized by severe, episodic, electric-shock-like
unilateral facial pain triggered by light touch to specific trigger zones (corner of mouth, nasal alae,
cheek) — is mediated by demyelination of the trigeminal root (often due to vascular compression
by the superior cerebellar artery). Yoga teachers must be aware that practices involving facial
self-massage (Kapalabhati warm-up, facial yoga), Trataka, or Neti can trigger attacks in affected
students. Medical clearance and significant practice modification are essential.

4.5 Yoga Practices Engaging the Trigeminal Nerve

Yoga Practice Trigeminal Mechanism & Effect

Jala Neti (saline nasal irrigation) V2 nasal branch stimulation — TCR — vagal
activation + nasal mucosal health

Trataka (candle gazing) V1 corneal/conjunctival afferent stimulation —
concentrated parasympathetic activation

Pranayama (nasal breathing) Continuous V2 nasal mucosal stimulation —
thermoreceptor and mechanoreceptor
activation

Khechari Mudra (tongue lock) Palatal V2 afferent stimulation — salivary gland

activation — TCR contributions

Facial yoga / self-massage V1/V2/V3 dermatome stimulation — cortical
sensory mapping; relaxation of masseters

Shambhavi Mudra (inner gaze) Convergence-driven V1 stimulation;
oculomotor-trigeminal reflex activation
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Yoga Practice Trigeminal Mechanism & Effect

Shanmukhi Mudra (finger sealing) Gentle periorbital V1 pressure — vagal-
ophthalmic reflex activation

Bhramari (vibration felt in face) V2/V3 vibratory afferent stimulation — sinus
resonance; nitric oxide release
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Chapter 5: The Facial Nerve (CN VII) —
Expression, Taste and Autonomic Secretion

5.1 Anatomy and Functions

The Facial Nerve — Cranial Nerve VIl — is a complex mixed nerve with four distinct functional
components: (1) General Somatic Efferent (GSE) — motor to all muscles of facial expression
(frontalis, orbicularis oculi, orbicularis oris, buccinator, zygomaticus, platysma, and others), the
stapedius (hearing protection), and the posterior belly of digastric and stylohyoid; (2) Special
Visceral Afferent (SVA) — taste sensation from the anterior 2/3 of the tongue via the chorda
tympani nerve; (3) General Visceral Efferent (GVE) — parasympathetic secretomotor to the
lacrimal gland (via greater petrosal nerve — pterygopalatine ganglion), submandibular and
sublingual salivary glands (via chorda tympani — submandibular ganglion), and nasal and
palatine glands; (4) General Somatic Afferent (GSA) — cutaneous sensation to the external ear
via the posterior auricular nerve.

5.2 The Facial Feedback Hypothesis — Emotions and Yoga

The Facial Feedback Hypothesis (Strack, Martin & Stepper, 1988 — replicated in updated forms)
proposes that voluntary facial expressions provide afferent proprioceptive feedback to the brain
that can modulate emotional experience — the facial muscles don't merely express emotions but
actively participate in generating them through neurological feedback to the limbic system
(amygdala and insula). This has direct implications for yogic practices: the gentle smile cultivated
in Tai Chi and certain yoga traditions, the inner smile of Yoga Nidra, and the intentional upward
curvature of the lips in various meditation practices are not merely aesthetic — they activate the
zygomaticus major muscle (CN VII), providing afferent proprioceptive signals to the brain that
modulate the emotional state toward positive valence.

5.3 Facial Nerve and Social Engagement

Within Polyvagal Theory, the facial nerve is one of the five cranial nerves (V, VII, IX, X, XI) that
collectively constitute the Social Engagement System (SES) — the neurological substrate of safe
social connection. The facial nerve's motor control of facial expression is the primary vehicle of
non-verbal social communication: the microexpressions of the face (fear, joy, surprise, disgust,
anger, contempt, sadness) are the universal language of emotional communication, mediated
entirely by CN VII. Practices that cultivate conscious facial awareness — including face yoga,
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facial release in Savasana, and the deliberate cultivation of equanimous facial expression in
meditation — directly engage and modulate the social engagement system.

5.4 Bell's Palsy and Yoga Therapeutics

Bell's Palsy — idiopathic unilateral facial nerve palsy (thought to be viral, often HSV-1
reactivation, causing inflammatory compression within the facial canal) — produces unilateral
lower motor neuron facial paresis: inability to close the eye (lagophthalmos), flattening of the
nasolabial fold, inability to raise the eyebrow or smile on the affected side. Gentle facial yoga
exercises — systematically activating each facial muscle group through graded voluntary effort
— constitute an important rehabilitation modality for Bell's Palsy by promoting axonal
regeneration, maintaining neuromuscular junctions, and preventing permanent contracture, and

are increasingly integrated into physiotherapy protocols.
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Chapter 6: The Sciatic Nerve — The Largest
Nerve and the Yoga Connection

6.1 Anatomy — Origin, Course, and Distribution

The Sciatic Nerve — Nervus Ischiadicus — is the largest nerve in the human body, measuring
up to 2 cm in diameter at its proximal extent. It is formed by the union of the tibial nerve (L4, L5,
S1, S2, S3) and common fibular (peroneal) nerve (L4, L5, S1, S2) from the lumbosacral plexus,
emerging from the pelvis through the greater sciatic foramen, typically inferior to the piriformis
muscle (though in approximately 10-15% of the population it passes through or above the
piriformis — the anatomical basis of piriformis syndrome).

The sciatic nerve descends through the posterior compartment of the thigh, giving branches to
the hamstring muscles (biceps femoris long head, semitendinosus, semimembranosus) and
adductor magnus, before dividing into its terminal branches — the Tibial Nerve and Common
Fibular (Peroneal) Nerve — typically at the superior angle of the popliteal fossa (though division
may occur at any level in the thigh or even within the pelvis).

Tibial Nerve (1.4, L5, S1, S2, S3)

Descends through the popliteal fossa and posterior compartment of the leg, passing posterior to
the medial malleolus (within the tarsal tunnel) to divide into the medial and lateral plantar nerves
in the foot. Supplies: posterior compartment leg muscles (gastrocnemius, soleus, tibialis
posterior, flexor digitorum longus, flexor hallucis longus — plantarflexors and foot inverters), and
plantar foot intrinsics. Sensory: sole of foot, posterior leg. Compression within the tarsal tunnel
produces tarsal tunnel syndrome — analogous to carpal tunnel in the wrist.

Common Fibular (Peroneal) Nerve (1.4, L5, S1, S2)

Winds around the fibular head (highly superficial and vulnerable to pressure here), divides into
the superficial fibular nerve (peroneal muscles — foot eversion; sensory to dorsum of foot) and
deep fibular nerve (tibialis anterior, extensor digitorum longus, extensor hallucis longus —
dorsiflexion; sensory to first web space). Compression at the fibular head (e.g., from prolonged
Virasana without adequate padding or preparation) produces foot drop — one of the most
common yoga-related nerve injuries.

6.2 Sciatica — Pathophysiology and Yoga
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Sciatica (lumbar radiculopathy) refers to pain, paraesthesia, numbness, or weakness in the
distribution of the sciatic nerve — typically radiating from the buttock through the posterior or
lateral thigh, calf, and foot. The most common cause is compression or chemical irritation of the
L4, L5, or S1 nerve roots by a herniated nucleus pulposus (HNP) — a prolapsed intervertebral
disc — at the L4-5 or L5-S1 level. Other causes include: lumbar spinal stenosis (narrowing of the
spinal canal or neuroforamen); piriformis syndrome (sciatic nerve compressed by the piriformis
muscle); sacroiliac joint dysfunction; and, less commonly, tumours, infections, or vascular

causes.

Yoga for sciatica requires meticulous differentiation between the various causes — a crucial
competency for the yoga teacher. Disc herniation sciatica is typically worsened by forward flexion
(which increases posterior disc protrusion) and relieved by extension — contra-indicating
aggressive forward folds and indicating the therapeutic value of gentle extension-based practices
(Bhujangasana, Salabhasana). Piriformis syndrome is worsened by piriformis-tightening
movements and relieved by piriformis-stretching postures (Eka Pada Rajakapotasana, Supta
Kapotasana, Figure-4 stretch).

6.3 Yoga Practices Affecting the Sciatic Nerve

Yoga Practice Sciatic Nerve Effect Indication / Contraindication

Supta Kapotasana (Figure-4) Direct piriformis stretch;
relieves piriformis-mediated
sciatic compression

Piriformis syndrome; NOT for
acute disc herniation

Eka Pada Rajakapotasana Deep piriformis and short Piriformis syndrome; modified

(Pigeon)

Paschimottanasana (seated
forward fold)

Ardha Matsyendrasana (twist)

Setu Bandhasana (bridge)

Viparita Karani (legs-up-wall)

Balasana (child's pose —
wide)

Neural flossing (dynamic Janu
Sirsasana)

external rotator stretch; sciatic
nerve flossing

Sciatic nerve elongation
through full posterior chain
stretch

Lumbar rotation;
decompression of nerve roots
(with care); disc hydration

Lumbar extension; posterior
disc reduction; piriformis
activation

Gravitational decompression
of lumbosacral nerve roots;
traction effect

Gentle lumbar flexion/traction;
neural foraminal opening

Oscillating sciatic nerve
tension-release cycles;

for disc herniation

CONTRAINDICATED in acute
posterior disc herniation

With care in chronic sciatica;
contra-indicated acutely

Therapeutic for L4-5 HNP;
gentle nerve decompression

General sciatica; disc
hydration; venous drainage

Mild disc herniation; tension
release

Chronic sciatica rehabilitation;
gentle form essential
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Yoga Practice Sciatic Nerve Effect Indication / Contraindication

reduces adherent scar tissue

6.4 Piriformis Syndrome — The Yoga Teacher's Special
Concern

Piriformis Syndrome deserves special attention in yoga pedagogy because: (1) it is frequently
misdiagnosed as lumbar disc sciatica; (2) yoga poses that are therapeutic for disc sciatica
(extension-based) may aggravate piriformis syndrome, and vice versa; (3) overly aggressive
deep hip-opening in yoga (particularly Pigeon Pose without adequate warm-up) can itself cause
or exacerbate piriformis irritation and sciatic compression; (4) the high frequency of the
anatomical variant (sciatic nerve piercing the piriformis muscle) in certain populations increases
sciatic vulnerability in hip-opening practices. The yoga teacher must always ask: what is the
precise source of this student's leg pain before prescribing practices?
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Chapter 7: The Brachial Plexus — The Nerve
Network of the Upper Limb

~7.1 Formation and Structure

The Brachial Plexus is the intricate network of nerve fibres that supplies motor and sensory
innervation to the entire upper extremity — shoulder, arm, forearm, and hand. It is formed by the
anterior rami (ventral primary divisions) of spinal nerves C5, C6, C7, C8, and T1, with variable
contributions from C4 (prefixed plexus) or T2 (postfixed plexus). The plexus is organized in the
following sequential levels: Roots (C5-T1) — Trunks (Upper/C5-6, Middle/C7, Lower/C8-T1) —
Divisions (anterior and posterior from each trunk) — Cords (Lateral, Medial, Posterior) —
Terminal Branches.

7.2 Terminal Branches — The Five Major Nerves

Newe  SpinalRoo ——

Musculocutaneous (C5, C6, Lateral cord Biceps brachii,

C7) coracobrachialis, brachialis —
elbow flexion, forearm
supination; lateral forearm
sensation

Median (C6, C7, C8, T1) Lateral + medial cords Forearm flexors, thenar
muscles (thumb opposition);
sensation radial 3.5 fingers;
carpal tunnel

Ulnar (C8, T1) Medial cord Intrinsic hand muscles,
hypothenar eminence, ring
and little fingers; 'claw hand'
when injured

Radial (C5-T1) Posterior cord All extensors of arm, forearm,
wrist, fingers; 'wrist drop' when
injured; posterior arm
sensation

Axillary (C5, C6) Posterior cord Deltoid (shoulder abduction),
teres minor; 'badge area’
sensation lateral upper arm

7.3 Brachial Plexus Injuries in Yoga

Brachial plexus traction injuries are among the most serious yoga-related adverse events. They
occur when the head is laterally flexed away from the shoulder while the shoulder is

simultaneously depressed — creating a tensile stretch force across the upper brachial plexus
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roots (C5-C6). This mechanism occurs in: poorly supported Shoulderstand (Sarvangasana) —
especially when alignment is imperfect and the neck is compressed or laterally deviated;
Headstand (Sirsasana) with inadequate shoulder girdle support transferring load to the cervical
plexus; certain deep lateral stretches (e.g., Parsvakonasana with full lateral neck flexion without
adequate shoulder depression).

Upper brachial plexus injury (Erb's Palsy pattern — C5, C6) produces: loss of shoulder abduction
(deltoid paralysis), elbow flexion weakness (biceps), and forearm supination weakness — the
characteristic 'waiter's tip' posture. Lower brachial plexus injury (Klumpke's Palsy pattern — C8,
T1) produces intrinsic hand muscle weakness and medial forearm sensory loss. Both can result
in long-lasting or permanent disability if severe — emphasizing the critical importance of correct
technique in inversions and the modification protocols for students with pre-existing cervical
spine conditions.

7.4 Thoracic Outlet Syndrome (TOS) — Yoga Prevention and
Management

Thoracic Outlet Syndrome is a constellation of symptoms (pain, paraesthesia, heaviness,
weakness in the arm and hand) caused by compression of the brachial plexus, subclavian artery,
or subclavian vein between the clavicle and first rib, or within the scalene triangle, or beneath
pectoralis minor. Neurogenic TOS (nTOS, comprising ~95% of cases) involves brachial plexus
compression. Contributing factors include: poor posture (rounded shoulders, anterior head
position — highly prevalent in modern sedentary lifestyles); hypertrophied or anomalously
inserting scalene muscles; cervical ribs; and repetitive overhead activities.

Yoga is both a preventive and therapeutic modality for TOS: Pectoralis minor lengthening
(Purvottanasana, Camatkarasana, Bujangasana), scalene stretching (lateral neck flexion with
shoulder depression), thoracic spine extension (Matsyasana, Ustrasana), and shoulder blade
retraction exercises (Shalabasana arms, Garudasana arms) all address the postural and
muscular contributors to thoracic outlet compression. However, aggressive overhead reaching
in Adho Mukha Vrksasana (Handstand) or Sirsasana (Headstand) can aggravate existing TOS
and requires careful individual assessment.
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Chapter 8: The Femoral Nerve and
Lumbosacral Plexus — Lower Limb
Innervation

8.1 The Lumbar Plexus — Formation and Key Nerves

The Lumbar Plexus is formed from the anterior rami of T12-L4, lying within the psoas major
muscle. Its major branches include the lliohypogastric (T12-L1), llioinguinal (L1), Genitofemoral
(L1-2), Lateral Femoral Cutaneous (L2-3), Femoral (L2-4), and Obturator (L2-4) nerves. The
Lumbosacral Plexus comprises the lumbar plexus combined with the sacral plexus (L4-S3), the
latter giving rise to the sciatic nerve (covered in Chapter 6), superior and inferior gluteal nerves,
posterior femoral cutaneous nerve, and pudendal nerve (Chapter 14).

8.2 The Femoral Nerve (L2, L3, Lg)

The Femoral Nerve is the largest branch of the lumbar plexus, emerging from the lateral border
of the psoas major, descending through the iliac fossa beneath the iliacus fascia, and entering
the femoral triangle beneath the inguinal ligament (lying lateral to the femoral artery within the
femoral sheath). It immediately divides into anterior and posterior divisions supplying:

* Motor: lliacus, pectineus, sartorius, and the quadriceps femoris group (rectus femoris,
vastus lateralis, vastus medialis, vastus intermedius) — the primary knee extensors and
hip flexors.

* Sensory: Anterior and medial thigh via anterior femoral cutaneous branches; medial
lower leg and foot via the saphenous nerve (the only branch to extend below the knee
— sensory only).

Femoral nerve injuries occur through: iatrogenic compression during hip arthroplasty or
prolonged lithotomy position; psoas hematoma compressing the nerve within the iliacus fascia;
femoral artery catheterization complications; and — importantly for yoga teachers — prolonged
extreme hip flexion and external rotation combined with knee flexion (as in deep Baddha
Konasana or Padmasana) in individuals with femoral nerve vulnerability or psoas tightness.

8.3 The Psoas Major — The Hidden Nerve Compressor

The Psoas Major muscle deserves special emphasis in yoga neurology because of its intimate
anatomical relationship with the lumbar plexus — the plexus is literally embedded within and
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between the muscle's fascicles — and because of the extraordinary prevalence of psoas
dysfunction, shortening, and tension in modern sedentary populations. Prolonged sitting shortens
the psoas bilaterally, creating sustained hip flexion tension that: compresses lumbar nerve roots
within the psoas belly; contributes to anterior pelvic tilt and lumbar hyperlordosis, narrowing
lumbar neural foramina; and restricts diaphragmatic descent through its shared fascial
attachment (the psoas major and diaphragm share a fascial continuum via the medial arcuate
ligament).

Yoga practices that systematically lengthen the psoas — particularly high and low lunge
sequences (Anjaneyasana, Virabhadrasana ), Ustrasana (Camel), Bhujangasana (Cobra),
Supta Virasana (Reclined Hero), and Eka Pada Rajakapotasana — are among the most
neurologically and musculoskeletally beneficial practices in the yoga repertoire, addressing
lumbar nerve root decompression, hip joint mobilization, and diaphragmatic freedom
simultaneously.

8.4 Lateral Femoral Cutaneous Nerve (L2-3) — Meralgia
Paraesthetica

The Lateral Femoral Cutaneous Nerve (LFCN) — a purely sensory nerve supplying the lateral
and anterior thigh — passes beneath the inguinal ligament at its attachment to the anterior
superior iliac spine (ASIS). In meralgia paraesthetica, this nerve is compressed at the inguinal
ligament, producing burning, tingling, or numbness over the lateral thigh — a condition
exacerbated by tight yoga pants or waistbands, prolonged standing, obesity, and pregnancy.
Yoga teachers should be aware of this condition and advise appropriate clothing modification
and avoidance of deep hip flexion aggravating positions.

Teaching Point: The Obturator Nerve (L2-4), supplying the adductor muscles of the
thigh and medial thigh sensation, is directly addressed by yoga's hip-opening practices
— particularly wide-legged poses (Prasarita Padottanasana, Upavistha Konasana,
Baddha Konasana). Obturator nerve tension patterns manifest as inner thigh tightness
and occasional medial knee ache — common presentations in yoga students that
respond well to progressive adductor lengthening.
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Chapter 9: The Sympathetic Nervous System
— The Fight-or-Flight Network

9.1 Anatomical Organization

The Sympathetic Nervous System (SNS) — the 'thoracolumbar' division of the Autonomic
Nervous System (ANS) — has its preganglionic neurons in the intermediolateral cell column
(IML) of the spinal cord grey matter from T1 to L2-3. Preganglionic fibres exit via the anterior
roots, enter the paravertebral sympathetic chain ganglia through white rami communicantes, and
synapse on postganglionic neurons (using acetylcholine — nicotinic receptors). Postganglionic
fibres (releasing noradrenaline — adrenergic receptors at target organs, except sweat glands
where ACh is used) return to spinal nerves via grey rami communicantes to be distributed to
peripheral blood vessels, sweat glands, and arrector pili, or travel as distinct visceral nerves
(splanchnic nerves) to prevertebral ganglia (coeliac, superior mesenteric, inferior mesenteric,
aorticorenal) supplying abdominal and pelvic viscera.

9.2 Physiological Effects — The Complete Sympathetic
Profile

Organ / System Sympathetic Effect (Adrenergic /
Noradrenergic)

Heart (SA node) Positive chronotropy (1 HR via 1) + positive
inotropy (1 contractility)

Coronary arteries Vasodilation (B2) — perfusing working heart
muscle

Peripheral arteries Vasoconstriction (a1) — 1 BP; blood shunted
from viscera to muscles

Lungs / Bronchi Bronchodilation (f2) — maximizing O2 intake

Pupils (iris dilator) Mydriasis / pupillary dilation (a1)

Liver Glycogenolysis + gluconeogenesis (B2) — 1
blood glucose for fuel

Adipose tissue Lipolysis (B3) — free fatty acid mobilization

Adrenal medulla Secretion of adrenaline + noradrenaline into

bloodstream

Kidneys Renin secretion (1) — RAAS activation — 1
BP
Gl tract (gut) Reduced motility and secretion; sphincter

contraction (a1)

Urinary bladder Relaxation of detrusor; sphincter contraction —
urinary retention
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Organ / System Sympathetic Effect (Adrenergic /
Noradrenergic)

Skin Piloerection; sweating (ACh via cholinergic
sympathetic fibres)
Immune system Initial NK cell enhancement; chronic —

immunosuppression

9.3 Chronic Sympathetic Activation — The Yoga Problem
and Solution

The evolutionary design of the sympathetic fight-or-flight response was for brief, episodic
activation in response to acute physical threats — after which the organism would either have
successfully fought or fled (discharging the activation through vigorous physical movement) or
died. The response was designed to be self-limiting. Modern psychosocial stressors, however,
activate the same sympathetic cascade without the physical discharge mechanism, and often
without resolution — creating a state of chronic, low-grade sympathetic hyperactivation that is
the neurobiological substrate of the modern stress epidemic.

Yoga addresses sympathetic hyperactivation through multiple direct mechanisms: (1) Slow
rhythmic breathing suppresses sympathetic outflow via vagal feedback and reduces locus
coeruleus (noradrenergic) activity; (2) Progressive muscular relaxation in Savasana and
restorative practices removes the peripheral afferent signals of muscle tension that maintain
central sympathetic arousal; (3) Mindful movement discharges accumulated sympathomimetic
activation through controlled physical engagement; (4) Parasympathetic-activating practices
(Chapter 10) directly inhibit sympathetic activity through reciprocal autonomic suppression; (5)
Regular practice reduces trait sympathetic reactivity through neuroplastic changes in the
prefrontal cortex's regulatory capacity over the amygdala.

9.4 Yoga Practices That Reduce Sympathetic Tone

Yoga Practice Sympathetic Reduction Measurable Outcome
Mechanism

Extended exhalation Activates vagal brake Reduced HR, BP, cortisol; 1
pranayama (4:8 ratio) suppressing SA node HRV
sympathetic drive
Restorative yoga (supported Eliminates postural motor Muscle tension reduction;
inversions) output; reduces afferent autonomic shift
tension signals
Shavasana (Corpse Pose) Total somatic motor silence; Deep SNS withdrawal;
removes all skeletal muscle melatonin-like state
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Yoga Practice Sympathetic Reduction Measurable Outcome
Mechanism

sympathetic spindle feedback

Trataka (concentration) Prefrontal cortex activation — Reduced amygdala reactivity;
top-down amygdala inhibition locus coeruleus suppression
Progressive muscular Systematic termination of Global sympathetic withdrawal
relaxation sequence motor cortex output; removes
peripheral SNS triggers
Yoga Nidra Simultaneous HPA + SAM Cortisol normalization;
axis suppression; thalamic sustained parasympathetic
gating of sensory arousal dominance
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Chapter 10: The Parasympathetic Nervous
System — The Rest-and-Restore Network

10.1 Anatomical Organization — The Craniosacral System

The Parasympathetic Nervous System (PSNS) — the 'craniosacral’ division of the ANS — has
preganglionic neurons in two locations: (1) The Brainstem — cranial nerve nuclei giving rise to
CN Il (Edinger-Westphal nucleus — ciliary ganglion — pupillary constriction, lens
accommodation), CN VIl (superior salivatory nucleus — pterygopalatine and submandibular
ganglia — lacrimal, nasal, salivary glands), CN IX (inferior salivatory nucleus — otic ganglion —
parotid gland), and CN X (dorsal vagal nucleus and nucleus ambiguus — cardiac, pulmonary,
and Gl targets as detailed in Chapter 2); (2) The Sacral Spinal Cord — S2-S4 intermediolateral
neurons giving rise to pelvic splanchnic nerves — pelvic ganglia — lower GI, bladder,
reproductive organs.

All parasympathetic preganglionic and postganglionic fibres use acetylcholine (ACh) as their
neurotransmitter — hence 'cholinergic' — acting on muscarinic (M1-M5) receptors at target
organs. The parasympathetic system's ganglia are located very close to or within the target
organs (terminal ganglia) — giving the system precise, organ-specific control rather than the
diffuse mass-activation of the sympathetic system.

10.2 Parasympathetic Effects — The Healing State Profile

Organ / System Parasympathetic Effect (Cholinergic /
Muscarinic)

Heart (SA node) Negative chronotropy (| HR via M2) —
bradycardia; reduced AV conduction

Lungs Bronchoconstriction (M3); increased mucus
secretion; Hering-Breuer reflex

Pupils (iris sphincter) Miosis / pupillary constriction (M3)

Salivary glands Profuse watery saliva secretion (M3)

Lacrimal glands Lacrimation / tear production (M3)

Gl tract Increased peristalsis and secretion; relaxed
sphincters — 'rest and digest'

Liver / Pancreas Insulin secretion (M3); bile secretion; glycogen
synthesis

Urinary bladder Detrusor contraction + sphincter relaxation —

micturition facilitation
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Organ / System Parasympathetic Effect (Cholinergic /
Muscarinic)

Reproductive organs Vasodilation (erection in males via NO release);
arousal physiology

Immune system Anti-inflammatory cholinergic pathway (a7-
nAChR on macrophages via vagus)

10.3 Yoga as a Systematic Parasympathetic Training
Programme

The extraordinary health-promoting effects of regular yoga practice are fundamentally attributable
to its capacity to systematically and progressively strengthen parasympathetic tone — increasing
vagal efference, reducing sympathetic baseline activity, normalizing HPA axis responsivity, and
establishing parasympathetic dominance as the organism's default resting state. This
parasympathetic shift is documented across virtually every biomarker of ANS function: HRV
increases, resting heart rate decreases, blood pressure normalizes, cortisol rhythms normalize,
inflammatory markers reduce, and sleep quality improves.

The key insight for yoga teachers is that the development of robust parasympathetic tone is not
an acute effect of individual practices — it is a long-term neuroplastic adaptation developed
through consistent, regular practice over weeks, months, and years. Each practice session
makes a small contribution to the cumulative neuroplastic remodelling of the autonomic nervous
system. This is why yoga's therapeutic effects are progressive and accumulative — and why
even short daily practices consistently maintained produce far greater long-term benefits than
occasional intensive sessions.

Yoga Teacher Responsibility: Understanding the neurophysiology of autonomic
regulation gives the yoga teacher a precise therapeutic language and the clinical
humility to appreciate that yoga is genuinely medicine — with real mechanisms,
measurable effects, and, like all medicine, the potential for both benefit and harm when
applied without adequate knowledge and care.
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Chapter 11: The Enteric Nervous System —
The Second Brain and Gut-Brain Axis

11.1 The Enteric Nervous System — Overview

The Enteric Nervous System (ENS) — often called 'the second brain' — is an extraordinarily
complex, semi-autonomous neural network embedded within the wall of the gastrointestinal tract
from the oesophagus to the anus. It contains approximately 500 million neurons (more than the
spinal cord), organized in two primary ganglionated plexuses: the Myenteric Plexus (Auerbach's
Plexus) — lying between the longitudinal and circular smooth muscle layers, governing Gl motility
through peristalsis, segmentation, and mixing contractions; and the Submucosal Plexus
(Meissner's Plexus) — in the submucosa, regulating secretomotor function (mucosal secretion,
blood flow, epithelial absorption).

The ENS employs the same neurotransmitters as the CNS — including serotonin (5-HT, of which
approximately 90-95% of the body's total serotonin is produced in the ENS by enterochromaffin
cells), dopamine, acetylcholine, substance P, neuropeptide Y, VIP (vasoactive intestinal peptide),
and CGRP — enabling complex local reflexes that continue even in the absence of all extrinsic
innervation (demonstrated by the continuing peristaltic activity of an isolated gut preparation in
vitro). The ENS is truly 'the second brain.'

11.2 The Gut-Brain Axis — Bidirectional Communication

The Gut-Brain Axis (GBA) describes the bidirectional communication network between the ENS
and the CNS via multiple pathways: (1) Neural — 80% of vagal fibres carry afferent signals from
gut to brain, making the vagus the primary GBA highway; (2) Endocrine — gut hormones (GLP-
1, PYY, ghrelin, CCK, serotonin) released from enteroendocrine cells into portal circulation
influence appetite, mood, and cognition; (3) Immune — gut-associated lymphoid tissue (GALT)
represents approximately 70% of the body's immune tissue, with immune signals (cytokines)
influencing brain function via circumventricular organs and blood-brain barrier crossing; (4)
Microbiome — the gut microbiota (approximately 38 trillion organisms in the colon) produce
neuroactive metabolites (short-chain fatty acids, tryptophan, GABA) that modulate ENS, vagal,
and direct CNS function.

11.3 Yoga, the ENS, and Gut Health
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Yoga exerts profound effects on ENS function and gut health through multiple mechanisms: (1)
Abdominal compression in forward folds (Paschimottanasana, Uttanasana), twists (Ardha
Matsyendrasana, Parivrtta Trikonasana), and prone postures (Dhanurasana, Shalabhasana)
directly stimulates the ENS through mechanical compression of the gut wall — activating
mechanosensory neurons in Meissner's and Auerbach's plexuses, promoting peristaltic motility;
(2) Vagal activation through slow breathing and specific pranayamas increases parasympathetic
'rest-and-digest' ENS activity — enhancing gastric acid secretion, bile release, pancreatic
enzyme secretion, and intestinal motility; (3) HPA axis down-regulation through yoga reduces
the cortisol-mediated suppression of gut motility and mucosal immunity that characterizes stress-
induced gut dysfunction; (4) The gut microbiome appears to be influenced by regular yoga
practice through cortisol reduction (elevated cortisol disrupts the microbiome), dietary
improvements associated with yoga lifestyle adoption, and potentially through vagal modulation

of gut immune tolerance.

Yoga Practice ENS / Gut Effect Clinical Application

Ardha Matsyendrasana (spinal Compresses Constipation; IBS; biliary
twist) ascending/descending colon stasis

alternately; stimulates

Auerbach's plexus; biliary

drainage
Pawanmuktasana (wind- Direct sigmoid colon Constipation; bloating;
relieving pose) compression; trapped gas intestinal gas
release; ascending colon
stimulation
Dhanurasana (bow pose) Prone abdominal pressure on Digestive weakness; sluggish
entire Gl tract; stimulates all motility; back pain
ENS segments
Mayurasana (peacock pose) Intense celiac plexus Advanced digestive
compression; maximum ENS stimulation
stimulation; requires advanced
practice
Nauli Kriya Rhythmic churning of Advanced constipation;

abdominal viscera; direct ENS  liver/gallbladder stimulation
mechanical stimulation

Kapalabhati Rapid intra-abdominal Digestive sluggishness; liver
pressure oscillations; rhythmic ~ congestion
mechanical ENS stimulation

Slow diaphragmatic breathing Rhythmic mechanical IBS; general gut health
stimulation of Gl via maintenance
diaphragmatic descent; vagal
activation
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Chapter 12: The Spinal Accessory Nerve (CN
XI) and Cranial Nerves in Yoga

12.1 The Spinal Accessory Nerve (CN XI)

The Spinal Accessory Nerve — Cranial Nerve XI — is a purely motor nerve with two components:
the Cranial Root (from nucleus ambiguus — joining CN X to supply pharyngeal and laryngeal
muscles) and the Spinal Root (from anterior horn cells of C1-C5/C6 of the spinal cord, ascending
through the foramen magnum and exiting through the jugular foramen to supply the
Sternocleidomastoid and Trapezius muscles). In modern usage, CN Xl typically refers to this
spinal root — the motor nerve to the SCM and trapezius.

The Sternocleidomastoid (SCM) — when acting unilaterally, rotates the head contralaterally and
laterally flexes the neck ipsilaterally; bilaterally, flexes the cervical spine. It is a primary accessory
respiratory muscle during laboured breathing, and is characteristically hypertonic in individuals
with chronic stress, poor posture, and anterior head carriage. The Trapezius — supplying
shoulder elevation (upper trapezius), scapular retraction (middle trapezius), and scapular
depression (lower trapezius) — is one of the most commonly dysfunctional muscles in modern
postural pathology.

Within Polyvagal Theory, the spinal accessory nerve's SCM and trapezius — as part of the Social
Engagement System — carry the neurological signature of safety versus threat: elevated, tense
shoulders (upper trapezius hypertonicity) and rigid, retracted neck (SCM tension) are the
autonomic postural signatures of a dysregulated nervous system in a state of hypervigilance.
Yoga's consistent work on releasing shoulder and neck tension through Gomukhasana arms,
Garudasana arms, shoulder rolls, Sarvangasana preparation work, and deliberate upper
trapezius release sequences directly addresses this CN Xl-mediated postural-autonomic
signature.

12.2 Summary of All 12 Cranial Nerves and Yoga Relevance

CN Name Primary Function Yoga Relevance

I Olfactory Smell Aromatherapy; nasal
pranayama; Prana
detection

1 Optic Vision Trataka; Shambhavi

Mudra; Dristi in
Ashtanga (Chapter 15)
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W

VI

VIl

Xl

Xl

Oculomotor

Trochlear

Trigeminal

Abducens

Facial

Vestibulocochlear

Glossopharyngeal

Vagus

Spinal Accessory

Hypoglossal

Eye movement (MR,

SR, IR, 10), pupil
constriction, lid
elevation

Superior oblique (SO4)
— depression of
adducted eye

Face sensation;
mastication

Lateral rectus —
abduction of eye

Facial expression;
taste;
lacrimation/salivation

Hearing (cochlear);
balance (vestibular)

Taste (posterior

tongue); pharynx
sensation; parotid;
carotid body/sinus

Heart, lungs, Gl;

primary
parasympathetic nerve

SCM; trapezius

All intrinsic and
extrinsic tongue
muscles

Dristi practice;
convergence in
Nasagra Drristi

Eye yoga; downward
gaze in Nasagra Dristi

Neti; facial practices;
TCR activation
(Chapter 4)

Lateral gaze Trataka;
eye yoga

Facial yoga; social
engagement; Bhramari
vibration (Chapter 5)

Shanmukhi mudra;
inversions; balance
poses; Bhramari

Jalandhara Bandha;
carotid sinus
stimulation

Primary yoga target —
full Chapter 2

Shoulder/neck release;
Social Engagement
System

Khechari Mudra; Jihva
Bandha; mantra
articulation
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Chapter 13: The Intercostal Nerves —
Respiratory Mechanics and Pranayama

13.1 Anatomy and Distribution

The Intercostal Nerves — the anterior rami of the twelve thoracic spinal nerves (T1-T12) — supply
the intercostal spaces, thoracic wall, and upper abdominal wall. T1 contributes primarily to the
brachial plexus with a small first intercostal branch; T2-T6 are typical intercostal nerves supplying
the intercostal spaces and overlying skin; T7-T11 are thoracoabdominal nerves continuing
beyond the costal margin to supply the abdominal muscles (external and internal obliques,
transversus abdominis, rectus abdominis) and overlying skin; T12 (the subcostal nerve) runs
below the twelfth rib supplying the abdominal muscles and skin above the iliac crest.

Each typical intercostal nerve runs within the costal groove on the inferior surface of the
corresponding rib, accompanied by the intercostal vein and artery (VAN — Vein, Artery, Nerve
from above downward). Motor branches supply the external intercostals (inspiratory — elevate
ribs), internal intercostals (expiratory in forced breathing — depress ribs), and transversus
thoracis. Sensory branches supply parietal pleura, costal peritoneum, and thoracic and
abdominal skin dermatomally.

13.2 The Intercostal Muscles and Pranayama

The External Intercostal Muscles — innervated by the corresponding intercostal nerves — are
the primary inspiratory accessory muscles, contracting to elevate the ribs and increase the
anteroposterior and transverse diameters of the thorax during active inspiration. The Internal
Intercostals contribute to forced expiration by depressing the ribs. The Transversus Thoracis
assists in expiration. Understanding the intercostal nerve-muscle relationship illuminates the
neurological basis of lateral thoracic breathing — the second component of Dirgha (3-part)
Pranayama — in which conscious expansion of the lateral rib cage is achieved through intentional
activation of the external intercostals via their intercostal nerve supply.

Intercostal neuralgia — sharp, burning, or lancinating pain along the distribution of an intercostal
nerve — can be caused by herpes zoster (shingles) reactivation in the thoracic ganglia, rib
fractures, costochondritis, or post-surgical neuropathy. Yoga teachers must be alert to students
presenting with unilateral thoracic pain — particularly if vesicular skin eruption is noted (indicating
active shingles) — as vigorous pranayama can exacerbate neuropathic pain and should be
modified or avoided.
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13.3 Intercostal Nerves and Bandhas
The Uddiyana Bandha — the upward-flying lock performed on empty lung retention (Bahya

Kumbhaka) — produces a paradoxical inward and upward movement of the abdominal wall and
diaphragm, creating a powerful negative intrathoracic pressure. This action involves the complex
coordinated inhibition of the external intercostals (preventing inspiratory rib elevation despite the
strong negative pressure gradient) and the activation of the internal intercostals and abdominal
muscles (T7-T12 intercostal and subcostal nerves) to maintain the abdominal lock. The
neuromuscular coordination of Uddiyana Bandha represents one of the most sophisticated

breathing-related neurological tasks in yoga.

© SKM Yoga | Confidential — For Teacher Training Use Only



SKM Yoga Teacher Training | Nerves, Yoga & The Human Body | Dr. Shivam Mishra

Chapter 14: The Pudendal Nerve and Pelvic
Floor — Mula Bandha Neuroscience

14.1 The Pudendal Nerve — Anatomy and Course

The Pudendal Nerve (S2, S3, S4) — from the Latin 'pudendum' (external genitalia) — is the
primary nerve of the perineum, supplying somatic (voluntary) motor and sensory innervation to
the external anal sphincter, external urethral sphincter, the striated muscles of the perineum and
pelvic floor (ischiocavernosus, bulbospongiosus, superficial and deep transverse perineal
muscles), and the external genitalia (penis/clitoris, scrotum/labia majora, perineal skin).

The pudendal nerve exits the pelvis through the greater sciatic foramen, hooks around the
sacrospinous ligament and ischial spine, and re-enters through the lesser sciatic foramen to
enter the pudendal (Alcock's) canal — a fascial tunnel on the medial surface of the obturator
internus muscle within the lateral wall of the ischio-anal fossa. It divides into three terminal
branches: inferior rectal nerve (external anal sphincter, perianal skin), perineal nerve (posterior
scrotum/labia, bulbospongiosus, ischiocavernosus, urethral sphincter), and dorsal nerve of the
penis/clitoris (sensory to dorsum of penis/clitoris).

14.2 The Pelvic Floor — The Levator Ani and Its Innervation

The Pelvic Floor — also called the pelvic diaphragm — is the musculo-fascial hammock spanning
the bony pelvis, composed primarily of the Levator Ani (puborectalis, pubococcygeus,
iliococcygeus) and Coccygeus muscles. It provides: (1) structural support for the pelvic organs
(bladder, uterus/prostate, rectum) against intra-abdominal pressure; (2) sphincteric control
(continence mechanism); (3) sexual function; and (4) a critical component of the trunk
stabilization system (with the diaphragm, transversus abdominis, and multifidus).

The levator ani receives its innervation from a dedicated Levator Ani Nerve (S3-4) arising directly
from the sacral plexus (not the pudendal nerve, though the perineal branch of the pudendal
contributes to some portions). This distinction is clinically important in pudendal nerve entrapment
syndrome, where the levator ani may retain function despite pudendal nerve injury.

14.3 Mula Bandha — The Neuroscience of the Root Lock

Mula Bandha (Root Lock) — the intentional contraction of the perineal body and pelvic floor — is
one of the three primary Bandhas (energetic locks) of Hatha Yoga. Anatomically, the precise
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contraction of Mula Bandha involves: the bulbospongiosus and ischiocavernosus muscles
(pudendal nerve); the deep transverse perineal muscle (pudendal nerve); the puborectalis and
pubococcygeus portions of the levator ani (levator ani nerve); and the external anal sphincter
(inferior rectal branch of pudendal nerve) — with an important distinction that the external urethral
sphincter should not be contracted in Mula Bandha (this is a separate, more anterior contraction
corresponding to 'Ashwini Mudra').

Neurological effects of Mula Bandha: (1) Pudendal nerve somatosensory activation sends
afferent signals to the S2-S4 spinal cord segments, activating the sacral parasympathetic nucleus
— the origin of pelvic parasympathetic fibres (pelvic splanchnic nerves) that supply the lower Gl,
bladder, and reproductive organs. This is the neurophysiological basis for Mula Bandha's
documented effects on pelvic organ function; (2) The contraction stimulates mechanoreceptors
and proprioceptors in the pelvic floor muscles, sending signals to the sensorimotor cortex and
contributing to body awareness and grounding; (3) Through the myofascial-neural connections
of the posterior longitudinal ligament system and the dural tube, pelvic floor contraction transmits
tension changes along the entire spinal axis, influencing spinal cord tension and potentially
affecting CSF dynamics.

Clinical Application: Pelvic floor dysfunction — including stress urinary incontinence
(SUI), pelvic organ prolapse (POP), overactive bladder (OAB), and chronic pelvic pain
— affects approximately 25% of women. Pelvic floor yoga (Mula Bandha training, pelvic
floor awareness sequences, Supta Baddha Konasana for pelvic floor release, and
appropriate sequencing of intra-abdominal pressure challenges) is an evidence-
supported component of pelvic floor physiotherapy and rehabilitation.
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Chapter 15: The Optic Nerve (CN II) and
Ocular Nerves — Trataka and Eye Yoga

15.1 The Visual System — From Retina to Cortex

The Optic Nerve — Cranial Nerve Il — is technically not a true peripheral nerve but a tract of the
CNS (myelinated by oligodendrocytes, surrounded by meningeal sheaths, and subject to CSF
pressure via the subarachnoid space around it — explaining why raised intracranial pressure
causes papilloedema visible at the optic disc). It carries approximately 1.2 million retinal ganglion
cell axons from each eye, conveying the entire conscious visual field from the retinal
photoreceptors (rods and cones) through the retinal ganglion cells to the optic chiasma — where
the nasal fibres decussate (cross) to the contralateral optic tract, creating each optic tract as a
representation of the contralateral visual field from both eyes.

The optic tracts project primarily to the Lateral Geniculate Nucleus (LGN) of the thalamus,
relaying to the primary visual cortex (V1/striate cortex, Brodmann Area 17) in the occipital lobe
via the optic radiations. A smaller but critical projection continues to the Superior Colliculus
(controlling eye movements and visual attention) and the Pretectal Nucleus (mediating the
pupillary light reflex) and the Suprachiasmatic Nucleus (SCN — the circadian pacemaker,
receiving direct retinohypothalamic tract input).

15.2 Trataka — Concentrated Gazing and the Optic-Limbic
Interface

Trataka (ATcd) — the yogic practice of steady, unwavering gaze at a fixed point (typically a

candle flame) — is classified in Hatha Yoga as both one of the six Shatkarmas (purification
practices) and a primary Dharana (concentration) technique. Its neurological effects operate
through multiple pathways: (1) The sustained suppression of the blink reflex through voluntary
inhibition of the orbicularis oculi (CN VII) trains the prefrontal cortex's voluntary inhibitory control;
(2) Prolonged unwavering fixation activates the sustained attention network — dorsolateral
prefrontal cortex, anterior cingulate cortex, superior parietal lobule; (3) The retinal afterimage
generated by prolonged candle gazing (red-green afterimage following red-orange candle light)
stimulates the visual cortex with internally generated input, bridging external and internal visual
experience; (4) The reduced saccadic eye movement of fixed gaze is associated with reduced
default mode network activity and reduced verbal thinking — promoting states of non-conceptual
awareness; (5) Tear film evaporation during prolonged non-blinking stimulates corneal afferents
(CN V1), activating the trigemino-cardiac reflex.
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15.3 Drishti — The Focal Gaze Points of Ashtanga Yoga

In Ashtanga Vinyasa Yoga, each asana has a prescribed Drishti — a specific focal gaze point
— that serves multiple neurological functions: directing attentional focus inward (Pratyahara);
stabilizing the vestibulo-ocular reflex (VOR) to enhance postural balance; activating specific
extraocular muscles (CN IIl, 1V, VI) through directional gaze; and training metacognitive
attentional regulation. The nine Drishtis are: Nasagra (nose tip), Brumadhya (third eye), Nabi
(navel), Padayoragra (toes), Hastagra (hand), Parshva (to the side), Angusha (thumb),
Urdhva/Antara (upward/sky), and Padha hastha (foot and hand). Each activates a different

combination of extraocular muscles and postural stabilization reflexes.

15.4 Intraocular Pressure and Yoga — Safety Considerations

Intraocular pressure (IOP) — the fluid pressure within the eyeball, normally 10-21 mmHg — is
relevant to yoga practice because several common yoga postures significantly increase I0P,
with implications for glaucoma patients. Inversions (Adho Mukha Vrksasana/Handstand,
Sirsasana/Headstand, Sarvangasana/Shoulderstand) increase IOP by 0-20 mmHg through
increased episcleral venous pressure as venous drainage is reduced in the inverted position.
Valsalva manoeuvres during breath-holding (Kumbhaka) transiently spike IOP further. Students
with glaucoma or a history of elevated IOP should avoid full inversions and prolonged Kumbhaka,
and should consult their ophthalmologist before beginning an inversion practice.
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Chapter 16: Peripheral Neuropathy, Nerve
Compression and Yoga Therapeutics

16.1 Classification of Peripheral Nerve Injuries — Seddon's
Classification

The clinical severity of peripheral nerve injuries is classified by Seddon's System (1943), which

remains the standard clinical framework:

_ Pathology Clinical Features &
Recovery

Neurapraxia Local myelin damage; axon Transient motor/sensory loss
intact; no Wallerian (conduction block); full
degeneration recovery in days-weeks; most

yoga-related nerve injuries

Axonotmesis Axon disruption; endoneurium  Significant motor and sensory
intact; Wallerian degeneration loss; recovery occurs (axon
occurs regenerates at ~1mm/day

along intact endoneurial tube);
weeks to months

Neurotmesis Complete nerve transection; Complete loss; spontaneous
all structures disrupted recovery impossible without
surgical repair; rare in yoga

16.2 Common Yoga-Related Nerve Injuries and Prevention

Nerve Injured Yoga Mechanism Clinical Presentation

Common fibular Prolonged Virasana or Foot drop; weak Adequate padding;
(peroneal) nerve at Vajrasana without dorsiflexion; numbness  time limit; progressive
fibular head preparation; fibular head dorsum of foot preparation
pressure
Ulnar nerve at elbow Weight-bearing on flexed Numbness little+ring Correct Chaturanga
elbow (Chaturanga); fingers; weak grip; alignment; elbow at
Pincha Mayurasana ‘claw hand' 90° max
errors
Brachial plexus upper  Over-stretch in Weak shoulder Correct inversion
trunk Shoulderstand/Headstand = abduction; numbness technique; blanket
misalignment lateral arm support under
shoulders
Median nerve (carpal Repetitive wrist extension =~ Thumb/index/middle Wrist warm-up;
tunnel) in Downward Dog; Plank;  finger numbness; modified weight-
Sun Salutations thenar weakness bearing; fist variations
Sciatic nerve Aggressive pigeon or Posterior/lateral leg Progressive hip
deep external rotation pain, numbness, opening; pain
without preparation weakness boundary respect
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Nerve Injured Yoga Mechanism Clinical Presentation

Lateral femoral Tight waistbands; Lateral thigh burning, Loose clothing;
cutaneous (LFCN) prolonged hip flexion; tingling, numbness Trikonasana variation;
inguinal pressure weight management
Pudendal nerve Prolonged sitting on Perineal/genital Raised seat with
perineum in Siddhasana numbness, pain perineal cutout;
or meditation modified seating

16.3 Diabetic Peripheral Neuropathy and Yoga

Diabetic Peripheral Neuropathy (DPN) — the most common complication of diabetes mellitus,
affecting approximately 50% of diabetics after 20 years — results from chronic hyperglycemia
causing oxidative stress, advanced glycation end-product (AGE) formation, and microangiopathy
in the vasa nervorum (blood vessels supplying peripheral nerves), producing a characteristic
distal symmetric polyneuropathy (stocking-glove distribution of sensory loss and weakness). The
loss of protective sensation in the feet creates severe injury risk from normal yoga postures
involving foot weight-bearing and standing balance.

Yoga modifications for DPN: eliminate barefoot standing postures on hard surfaces; use wall
support for all balance work; avoid postures creating foot pressure points; emphasize chair yoga
and seated practices; focus on breath work and gentle seated asana; include specific ankle
mobility exercises (Pawanmuktasana series) to maintain proprioceptive input from whatever
functional fibres remain; and monitor feet carefully post-practice for pressure injuries.
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Chapter 17: Integrated Neural Effects of a
Complete Yoga Practice

17.1 The Neural Arc of a Complete Class

A well-designed yoga class, understood neurologically, moves through a precise sequence of
neural states — each stage building upon the previous to create a comprehensive nervous
system intervention. Understanding this neural arc allows the yoga teacher to design sequences
with intention and therapeutic precision rather than merely following conventional sequencing

conventions.

Opening — Grounding and Paras athetic Induction (0-10 minutes
The opening of a yoga class establishes the neural context. Centering in stiliness (even 2-3
minutes) begins the shift from beta-dominant waking consciousness toward alpha. Diaphragmatic
breath awareness activates phrenic nerve engagement and begins HRV enhancement. Brief
body-scan awareness activates somatosensory cortex and insula. OM chanting stimulates the
vagus nerve via the superior laryngeal and recurrent laryngeal nerves. This opening stage directly
targets the transition from sympathetic-dominant to parasympathetic-receptive — creating the
neural environment necessary for the physical practice to be both safe and optimally therapeutic.

Warm-Up — Proprioceptive Awakening and Neural Preparation (10-25
minutes)

Gentle movement activates proprioceptive neural pathways — Golgi tendon organs (GTOs) in
tendons, muscle spindles in muscle bellies, Ruffini endings and Pacinian corpuscles in joint
capsules and fascia — creating a complete proprioceptive map of the body in the sensorimotor
cortex. This neural warming is as important as the muscular warming: cold proprioceptive input
at high stretch intensities impairs the precision of the spinal reflex arcs that protect joints and
muscles from injury. Cat-Cow activates cervical, thoracic, and lumbar segmental nerve roots
through sequential spinal movement. Sun Salutation activates the entire brachial plexus and
lumbosacral plexus, priming neural pathways for the deeper work ahead.

Peak Practice — Integration and Neural Challenge (25-55 minutes)

The main practice phase engages the full spectrum of somatic neural activity: balance postures

(Vrksasana, Virabhadrasana lIll) challenge the vestibular nerve (CN VIII) and proprioceptive
refinement; strength-building postures train motor neuron recruitment patterns and
neuromuscular efficiency; deep hip openers (Pigeon, Hanumanasana) stretch and mobilize the
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sciatic, femoral, and obturator nerve territories; backbends (Ustrasana, Urdhva Dhanurasana)
stimulate the anterior thoracic nerve roots, open the brachial plexus anterior surface, and activate
the sympathetic nervous system's thoracolumbar outflow — producing the energizing, heart-
opening effects of backbending that are both physiologically real and neurologically explicable.

Cool-Down and Savasana — Neural Integration and Reset (15-20
minutes)

The cool-down progressively returns the nervous system from its state of active engagement

toward deep rest. Forward folds and supine stretches activate Golgi tendon organ (GTO)
inhibitory reflexes — reducing muscular tone through autogenic inhibition. Each long-held
restorative posture creates sustained afferent input that gradually quiets the motor cortex's
postural holding patterns. Savasana achieves near-complete somatic motor silence — removing
the proprioceptive and efferent signals that maintain sympathetic arousal — and allows the entire
neural benefit of the practice to consolidate.

Phase of Class Primary Nerves Engaged

Opening / Pranayama Vagus (CN X); Phrenic nerve; Trigeminal (nasal
afferents); Intercostals

Warm-Up / Sun Salutation Brachial plexus; Lumbosacral plexus;
Proprioceptive afferents (all levels)

Standing Balances CN VIII (vestibular); Femoral nerve; Sciatic
nerve; Tibial nerve

Backbends Thoracic spinal nerves; Brachial plexus
anterior; Sympathetic chain stimulation

Hip Openers Sciatic; Femoral; Obturator; Pudendal;
Lumbosacral plexus

Twists Intercostal nerves; Thoracic spinal roots;
Enteric nervous system stimulation

Inversions Vagus (baroreceptors); CN IX (carotid sinus);
Brachial plexus; Optic nerve (IOP)

Savasana / Yoga Nidra Vagus (sustained); ANS reset; Cortical
somatosensory consolidation
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Chapter 18: Neuroplasticity, Yoga and Long-
Term Nervous System Transformation

18.1 Neuroplasticity — The Brain's Capacity to Change

Neuroplasticity — the brain's ability to reorganize its structure, function, and connectivity in
response to experience, practice, and injury — is the fundamental neurological principle
underlying all long-term benefits of yoga. Once thought to be fixed after early development, the
brain is now understood to maintain significant plasticity throughout the lifespan — with new
neurons continuously generated in the hippocampus (adult neurogenesis) and synaptic
connections continually remodelled in response to patterns of use and disuse (Hebbian plasticity:
'neurons that fire together, wire together; neurons that fire apart, wire apart').

18.2 Structural Brain Changes in Long-Term Yoga
Practitioners

Neuroimaging studies (primarily voxel-based morphometry VBM-MRI) comparing long-term yoga
practitioners with matched non-practitioners consistently document a range of structural
neuroplastic changes that reflect the specific neural systems most heavily engaged by yoga
practice:

* Increased cortical thickness in the insula — the primary interoceptive cortex, mediating
body awareness, emotional intelligence, and autonomic self-regulation. This is the most
consistently replicated structural finding in meditators and yogis.

* Increased prefrontal cortex (PFC) volume and thickness — reflecting yoga's cultivation
of sustained attention, executive regulation, and top-down emotional control. PFC
volume is inversely correlated with trait anxiety and emotional reactivity.

* Preserved or increased hippocampal volume — particularly significant given that chronic
stress and cortisol exposure progressively reduce hippocampal volume (stress-induced
neurodegeneration). Yoga's documented cortisol reduction is the primary protective
mechanism.

* Reduced amygdala volume and reactivity (fMRI) — reflecting progressive attenuation of
the threat detection system's hypersensitivity through regular parasympathetic training
and mindfulness-based emotional regulation.

* Increased corpus callosum integrity (diffusion tensor imaging) — reflecting enhanced
interhemispheric communication, possibly related to alternating nostril practices,
bilateral asana, and integrated mind-body coordination.
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* Increased superior temporal gyrus and angular gyrus thickness — regions associated
with empathy, perspective-taking, and interpersonal sensitivity — reflecting yoga's
cultivation of compassion and self-other awareness.

18.3 Autonomic Neuroplasticity — Long-Term HRV Changes

Perhaps the most clinically significant domain of yoga-induced neuroplasticity is the progressive
enhancement of vagal tone (as indexed by HRV) that develops with sustained regular practice.
Cross-sectional studies consistently document significantly higher resting HRV in experienced
yoga practitioners compared to matched controls — with effect sizes increasing with years of
practice. Longitudinal intervention studies demonstrate progressive HRV increases over 8-12
week practice periods. These HRV changes reflect true neuroplastic remodelling of the
autonomic neural circuitry — not merely acute effects of individual sessions — and are associated
with the full spectrum of health benefits associated with elevated vagal tone.

18.4 The Dose-Response Relationship — Practice Frequency
and Neuroplasticity

Research on neuroplasticity and contemplative practice consistently supports a dose-response
relationship between practice frequency/duration and the magnitude of structural and functional
brain changes. Short daily practices (20-30 minutes, 5-7 days/week) produce greater
neuroplastic benefit than equivalent total time in less frequent but longer sessions — consistent
with the principle that neuroplasticity is driven by repetition and consistency of neural firing
patterns rather than intensity alone. This has profound pedagogical implications: the yoga teacher
who motivates students to establish a consistent daily home practice — even a short one — is
providing far greater long-term neurological benefit than one who conducts only weekly group
classes.

SKM Yoga Teaching Principle: The yoga teacher is a guide to the nervous system.
Every technique you teach, every sequence you design, every cue you offer is a neural
intervention. Teach with the knowledge of what nerves you are addressing, what
neurological mechanisms you are activating, and what long-term transformations you
are facilitating. This is the standard of excellence that SKM Yoga aspires to in every
teacher it trains.
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Appendix A: Comprehensive Neural Glossary

Action Potential

Afferent (sensory)

Axon

Autonomic Nervous System (ANS)

Baroreceptor

Brachial Plexus

Cholinergic

Dermatome

Dorsal Vagal Complex (DVC)

Efferent (motor)

Enteric Nervous System (ENS)

Golgi Tendon Organ (GTO)

Heart Rate Variability (HRV)

Hering-Breuer Reflex

HPA Axis

Intercostal Nerves (T1-T12)

Lumbosacral Plexus

Meralgia Paraesthetica

Motor Neuron

Myelin Sheath

All-or-none electrical impulse propagated along
axon membrane

Nerve signals traveling toward the CNS from
periphery

Single elongated neuronal process conducting
impulses away from cell body

Involuntary visceral control: sympathetic,
parasympathetic, and enteric divisions

Mechanosensitive stretch receptors in arterial
walls detecting blood pressure

C5-T1 nerve network supplying entire upper
extremity

Using acetylcholine as neurotransmitter (all
parasympathetic post-ganglionic; NMJ)

Area of skin innervated by a single spinal nerve
root

Primitive unmyelinated vagal circuit;
freeze/shutdown response

Nerve signals traveling away from CNS to
muscles/glands

500 million neurons in Gl wall; 'second brain’;
semi-autonomous Gl regulation

Proprioceptive receptor in muscle-tendon
junction; inhibits contraction (autogenic
inhibition)

Beat-to-beat variation in R-R interval; index of
vagal tone and ANS health

Lung inflation — vagal stretch receptor
activation — inspiration inhibition

Hypothalamic-Pituitary-Adrenal axis; primary
hormonal stress response pathway

Anterior rami of thoracic spinal nerves;
respiratory muscles and thoracic wall

L1-S3 nerve network supplying lower extremity
and pelvis

Lateral femoral cutaneous nerve compression
at inguinal ligament; lateral thigh numbness

Efferent neuron transmitting CNS commands to
effector muscles/glands

Lipid-rich insulating membrane
(oligodendrocytes/Schwann cells) accelerating
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Myenteric Plexus (Auerbach's)

Neurapraxia

Neurotransmitter

Nucleus Ambiguus

Peripheral Neuropathy

Phrenic Nerve (C3-4-5)

Polyvagal Theory

Proprioception

Pudendal Nerve (S2-4)

Radiculopathy

Respiratory Sinus Arrhythmia (RSA)

Sciatic Nerve (L4-S3)

Social Engagement System (SES)

Spinal Accessory Nerve (CN XI)

Sympathetic Trunk

Synapse

Thoracic Outlet Syndrome (TOS)

Trigemino-Cardiac Reflex (TCR)

Vagus Nerve (CN X)

Ventral Vagal Complex (VVC)

Wallerian Degeneration

conduction

ENS plexus between muscle layers; controls Gl
motility

Transient conduction block; axon intact; full
recovery

Chemical messenger released at synapse
(ACh, NA, DA, 5-HT, GABA, glutamate)

Brainstem motor nucleus; myelinated vagal
fibres; Polyvagal ventral vagal complex

Dysfunction of peripheral nerves (motor,
sensory, or autonomic)

Sole motor nerve to diaphragm; essential for
breathing

Porges's framework: three hierarchical
autonomic circuits (VVC, SNS, DVC)

Sense of body position, movement, and force;
processed from muscle/joint/tendon receptors

Primary nerve of perineum; motor to pelvic
floor; sensory to external genitalia

Nerve root compression/irritation;
pain/weakness in nerve root distribution

Heart rate oscillation with breathing; vagally
mediated; index of vagal tone

Largest peripheral nerve; formed by tibial +
common fibular nerves

Polyvagal CNs V, VI, IX, X, XI mediating safe
social interaction

Motor to SCM and trapezius; part of Social
Engagement System

Paired paravertebral ganglionic chain T1-L2/3;
SNS preganglionic relay

Junction between neurons; chemical
transmission via neurotransmitters

Brachial plexus/subclavian vessel compression
between clavicle and 1st rib

CN V stimulation — vagal-mediated
bradycardia via cardioinhibitory neurons

Cranial nerve X; primary parasympathetic
nerve; 80% afferent fibres

Myelinated vagal circuit; safety/social
engagement; yoga's primary target

Distal axon degeneration following axon
interruption; occurs in
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axonotmesis/neurotmesis

Appendix B: Master Quick-Reference —
Nerves and Yoga Practices

Key Yoga Practices Primary Effect Clinical Use

Vagus (CN X)

Phrenic (C3-5)

Trigeminal (CN V)

Facial (CN VII)

Sciatic (L4-S3)

Brachial Plexus

Femoral (L2-4)

Intercostals (T1-T12)

Pudendal (S2-4)

Enteric (ENS)

Optic (CN Il) + ocular

Spinal Accessory (CN

X1)

Ujjayi, Bhramari, OM,
Viparita Karani, Setu
Bandha

Dirgha, Kapalabhati,
Bhastrika, Uddiyana
Bandha

Jala Neti, Trataka,
nasal pranayama,
Bhramari

Face yoga, Bhramari
vibration, inner smile

Pigeon, Supta
Kapotasana,
Paschimottanasana
(with care)

Sun Salutation,
Chaturanga, Tadasana
alignment

Lunges, Ustrasana,
Supta Virasana,
Anjaneyasana

Dirgha lateral breath,
Ardha Chandrasana,
Trikonasana

Mula Bandha, Ashwini
Mudra, Baddha
Konasana

Twists, Dhanurasana,
Nauli,
Pawanmuktasana

Trataka, Drishti
practice, eye yoga

Shoulder rolls,
Garudasana arms,
neck releases

1T HRV; | HR & BP;
anti-inflammatory

Diaphragm strength;
vagal RSA

TCR; vagal activation;
sinus health

Social engagement;
emotional regulation

Piriformis release;
neural mobility

Neural mobilization;
postural correction

Psoas length;
quadriceps neural
activation

Thoracic expansion;
respiratory mechanics

Pelvic floor neural
activation; continence

Peristalsis; gut motility;
microbiome

Attention; IOP
awareness;
concentration

SCM/trapezius release;

SES activation

Anxiety, hypertension,
depression, IBS, PTSD

Respiratory disorders;
anxiety; COPD

Congestion; headache;
hypertension

Bell's palsy; facial
tension; mood
Sciatica; piriformis
syndrome; back pain

TOS; carpal tunnel
prevention; posture

Hip flexor tightness;
lumbar pain

Restricted breathing;
rib mobility

SUlI; pelvic floor
dysfunction; POP

IBS; constipation;
digestive disorders

Eye fatigue;
concentration disorders

Neck tension; poor
posture; stress
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Appendix C: Recommended Reading

1. Frank H. Netter — Atlas of Human Anatomy (Elsevier, 7th ed.) — The definitive visual
reference for nerve anatomy

2. Gray's Anatomy (Elsevier, 41st ed.) — Comprehensive anatomical text with detailed
neuroanatomy

3. Stephen W. Porges — The Polyvagal Theory: Neurophysiological Foundations of Emotions,
Attachment, Communication, and Self-Regulation (W.W. Norton, 2011)

4. James Oschman — Energy Medicine: The Scientific Basis (Elsevier, 2nd ed., 2015)

5. Leslie Kaminoff & Amy Matthews — Yoga Anatomy (Human Kinetics, 3rd ed.) — Functional
anatomy for yoga

6. Ray Long — The Key Muscles of Yoga / The Key Poses of Yoga (Bandha Yoga, 2009)
7. Matthew Dowd — Yoga and the Nervous System (Internal SKM Yoga reference)

8. Bessel van der Kolk — The Body Keeps the Score (Penguin, 2014) — Trauma, neuroscience,
and yoga

9. Peter A. Levine — In an Unspoken Voice: How the Body Releases Trauma (North Atlantic
Books, 2010)

10. Bo Forbes — Yoga for Emotional Balance (Shambhala, 2011) — Autonomic nervous system
and yoga

11. Deane Juhan — Job's Body: A Handbook for Bodywork (Station Hill Press, 2003) — Fascia,

nerves, touch

12. Dr. Shivam Mishra — SKM Yoga Teacher Training Course Materials (SKM Yoga, internal
publications)
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— End of Text —

Om Namah Shivaya
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