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Foreword by Dr. Shivam Mishra

Dear SKM Yoga Teacher Training Students,

When we speak of yoga and its effects upon the human body, the conversation most commonly
gravitates toward muscles, joints, the nervous system, and organ function. Yet there exists a
category of connective tissue — tendons and ligaments — that is perhaps the most profoundly
influenced by yogic practice, the most commonly injured when practice is misapplied, and the
least thoroughly understood by yoga teachers at large. This book is dedicated to correcting that
deficit.

Tendons and ligaments are the silent architects of human movement and structural integrity.
Tendons — the fibrous bridges transmitting muscular force to bone — are the very instruments
through which every asana is physically expressed. Without the Achilles tendon, Tadasana has
no grounded foundation. Without the rotator cuff tendons, Adho Mukha Svanasana cannot be
safely performed. Ligaments — the joint stabilizers that define the anatomical boundaries of
movement — are the guardians of every articulation in the body. The anterior cruciate ligament
of the knee guards against rotational injury in Virabhadrasana. The sacroiliac ligaments protect
the pelvic ring in deep forward folds. The ligaments of the spine determine the safe range of
motion in backbends and twists.

Understanding tendons and ligaments at the level required for a clinical yoga teacher — their
tissue composition, biomechanical properties, healing biology, injury patterns, and response to
yogic loading — is not merely academic. It is a direct matter of student safety, therapeutic
effectiveness, and professional responsibility. The yoga teacher who understands why the
Achilles tendon is vulnerable in aggressive Downward Dog transitions, why the anterior cruciate
ligament cannot be 'stretched' into greater laxity without pathological consequence, and how
slow progressive loading of tendons through yoga builds genuine tensile resilience — that
teacher is equipped to serve students with the precision of a skilled clinician.

This book covers eighteen chapters — from the fundamental biology of connective tissue through
the major tendon and ligament systems of every joint, including specific pathologies
(tendinopathy, ligament sprains, impingement syndromes), their yoga indications and
contraindications, and detailed protocols for yoga-based injury prevention and rehabilitation.
Medical terminology is used throughout, not to mystify, but to build the precise clinical vocabulary

that the modern yoga teacher requires.
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| offer this knowledge with both scholarly rigour and the warmth of a teacher who has witnessed,
through decades of practice and teaching, the extraordinary capacity of yoga — when applied
with intelligence, patience, and anatomical respect — to restore, strengthen, and transform the
connective tissue framework of the human body.

With respect, knowledge, and yogic love,

Dr. Shivam Mishra
Founder, SKM Yoga
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Chapter 1: Biology and Biomechanics of
Tendons and Ligaments — The Foundation

1.1 Connective Tissue — The Body's Architectural Matrix

Connective tissue is the most abundant tissue type in the human body — the biological matrix
that binds, supports, separates, and protects all other tissues and organs. Among its many
specialized forms, dense fibrous connective tissue — organized into tendons, ligaments, joint
capsules, and fasciae — constitutes the mechanical infrastructure of the musculoskeletal system.
Understanding this tissue at the cellular, molecular, and biomechanical levels is the essential
foundation for understanding how yoga affects the body's structural integrity over both acute and
long-term timescales.

Both tendons and ligaments share a common basic composition: they are composed
predominantly of Type | collagen fibres (approximately 65-80% of dry weight), embedded in a
proteoglycan-rich extracellular matrix (ECM), produced and maintained by fibroblasts (in
ligaments, termed ligamentocytes; in tendons, termed tenocytes). The remaining composition
includes water (60-80% of wet weight), elastin fibres (providing elastic recoil), and a variety of
matrix proteins (fibronectin, laminin, decorin, biglycan). This deceptively simple composition
produces a tissue of remarkable mechanical sophistication.

1.2 Tendons — The Force Transmitters

Tendons are dense fibrous cords or bands connecting skeletal muscle to bone, transmitting the
contractile force of muscle contraction to the skeletal lever system to produce movement. The
structural hierarchy of tendon tissue proceeds from: (1) individual tropocollagen molecules (triple
helix polypeptide chains) — (2) collagen fibrils (20-500 nm diameter) — (3) collagen fibres (1-20
um) with a characteristic crimped (wavy) configuration at rest — (4) primary fibre bundles
(fascicles) — (5) secondary bundles — (6) tertiary bundles — (7) the complete tendon, enclosed
in a peritenon (loose connective tissue sheath) or synovial tendon sheath (in regions requiring
frictionless gliding, such as the flexor tendons of the fingers and the tendon of tibialis posterior
behind the medial malleolus).

The mechanical properties of tendons reflect their structural organization: the characteristic J-
shaped (toe-linear) stress-strain curve of tendon demonstrates an initial toe region (0-3% strain)
in which the crimped collagen straightens with minimal force requirement; a linear region (3-8%
strain) of proportional force-elongation; a yield point (approximately 8% strain) beyond which
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irreversible microdamage begins; and a failure point (typically 12-15% strain) at which complete
rupture occurs. The Young's modulus (stiffness) of mature human tendon is approximately 1-2
GPa — making tendon stiffer than cartilage but far more compliant than cortical bone.

1.3 Ligaments — The Joint Stabilizers

Ligaments are dense fibrous bands connecting bone to bone across joints — the primary passive
stabilizers of the articular system. Unlike tendons (which are uniformly oriented along the line of
muscle pull), ligaments display more complex fibre orientations that provide stability across
multiple planes of movement — reflecting their multidimensional stabilizing function. Ligaments
exhibit similar compositional hierarchy to tendons, but typically contain a higher proportion of
elastin fibres (10-15% versus 1-3% in tendons) — conferring greater elastic compliance and
allowing controlled joint motion within a safe physiological range.

Ligament mechanical behavior is characterized by the same J-shaped stress-strain curve as
tendon, but with a longer and more compliant toe region — reflecting the greater importance of
elastic deformation and recovery in ligament function. Critically, ligaments are subject to a
property known as creep — time-dependent progressive elongation under sustained constant
load — which has profound implications for yoga practice: prolonged passive stretching of a joint
beyond the normal range of motion can produce permanent ligamentous elongation (laxity) that
compromises articular stability without improving functional movement quality.

1.4 Mechanotransduction — How Mechanical Loading
Signals Tissue Adaptation

Mechanotransduction is the biological process by which mechanical forces (tension,
compression, shear) are converted into biochemical signals within cells, triggering adaptive
changes in gene expression, protein synthesis, and tissue remodelling. In tenocytes and
ligamentocytes, mechanical loading activates multiple mechanosensitive pathways: integrin-
mediated signaling (integrins are transmembrane proteins linking the ECM to the intracellular
cytoskeleton — the primary mechanosensors); ion channels (mechanosensitive calcium
channels open under strain, triggering calcium-dependent signaling cascades); primary cilia
(cellular antenna-like structures that sense fluid flow and matrix deformation); and gap junctions
(intercellular channels mediating rapid communication between cells during loading).

The adaptive outcome of mechanotransduction depends critically on the loading magnitude and
frequency: Optimal loading (within the physiological range) stimulates anabolic signaling —
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upregulation of collagen synthesis genes (COL1A1, COL1A2), growth factor expression (TGF-f,
IGF-1, PDGF, VEGF), matrix metalloproteinase (MMP) inhibitor production, and
tenocyte/ligamentocyte proliferation — producing a stronger, more resilient tissue. Excessive
loading (beyond the physiological range) induces apoptosis (programmed cell death), MMP-
mediated matrix degradation, inflammatory mediator release (PGE2, IL-183, IL-6, TNF-a), and
ultimately degenerative tendinopathy. Insufficient loading (prolonged immobilization or disuse)
reduces collagen synthesis, decreases tensile strength, and produces tissue atrophy — the

connective tissue equivalent of muscle wasting.

1.5 Vascular Supply, Innervation and Healing Potential

Tendons and ligaments are among the most hypovascular (poorly vascularized) tissues in the
body — a property that fundamentally governs their healing biology. Blood supply reaches
tendons via three routes: (1) the musculotendinous junction; (2) the osseotendinous junction
(enthesis); and (3) the peritenon or mesotenon (paratenon vessels). The mid-substance of many
tendons — particularly the Achilles tendon (2-6 cm above the calcaneal insertion) and the
supraspinatus tendon (the critical zone) — has a relative avascularity that creates a physiological
watershed of poor perfusion, making these zones preferential sites of degenerative tendinopathy
and rupture.

Ligaments receive their blood supply from periosteal vessels at their bony attachments. Intra-
articular ligaments (such as the ACL and PCL within the knee joint) have particularly poor
vascular supply — the ACL receives blood only from its synovial fold coverage and the
infrapatellar fat pad vasculature — explaining the ACL's notoriously limited intrinsic healing
capacity following complete rupture. Extra-articular ligaments (MCL, lateral ankle ligaments) heal
considerably better due to access to the surrounding periarticular vascular bed.

Both tendons and ligaments contain mechanosensory nerve endings — Golgi tendon organs (at
the musculotendinous junction), Ruffini endings (sensitive to sustained tension), Pacinian
corpuscles (sensitive to rapid pressure changes), and free nerve endings (nociceptors,
thermoreceptors) — making them significant contributors to proprioception (joint position sense)
and pain signaling. This sensory richness is the neurological basis for the proprioceptive training
effects of yoga — particularly in balance postures and slow eccentric loading sequences.

Connection Tendons: Muscle to bone | Ligaments: Bone to
bone
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Primary function Force transmission (kinetic) | Joint stabilization
(passive)

Collagen orientation Parallel/unidirectional | Multidirectional/complex

Elastin content 1-3% | 10-15%

Creep behavior Less susceptible | More susceptible (joint laxity
risk)

Vascularity Low (varies by tendon zone) | Low (intra-
articular especially poor)

Healing capacity Slow but reasonable | Variable (poor intra-
articular)

Yoga target Tensile strength, flexibility, load tolerance |

Stability, proprioception, appropriate tension

Primary risk in yoga Tendinopathy from repetitive overload | Laxity
from sustained overstretching

Foundational Safety Principle: Ligaments cannot be 'stretched’ into greater length
safely — they can only be overstretched into pathological laxity or trained into
appropriate tension within their physiological range. The yoga teacher who understands
this distinction will never again instruct a student to 'stretch their ligaments' as a
therapeutic goal. Tendons, by contrast, do respond beneficially to controlled
progressive tensile loading — producing genuine adaptation in tensile strength,
stiffness, and collagen organization.
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Chapter 2: Connective Tissue Adaptation to
Yoga — Mechano-Transduction and Tissue
Remodelling

2.1 The Physiological Response to Yoga Loading

Yoga practice subjects tendons and ligaments to a distinctive loading profile that differs
substantially from conventional exercise modalities. Unlike resistance training (high-force,
relatively short-duration, concentric-dominant), yoga primarily applies: (1) sustained low-to-
moderate tensile load through prolonged static stretching (held asanas, 30-90 seconds); (2)
controlled eccentric loading through slow transitions between postures; (3) rhythmic cyclic
loading through vinyasa-based movement sequences; (4) multi-axial loading through the
complex three-dimensional joint positions of yoga asanas — combining flexion, rotation, and
abduction/adduction simultaneously. Each of these Iloading types produces distinct
mechanotransductive responses in tendon and ligament tissue.

2.2 Collagen Synthesis and Remodelling — The Yoga
Adaptation Timeline

The acute response to mechanical loading in tendon tissue involves a biphasic collagen
remodelling response: an initial catabolic phase (0-24 hours post-exercise) in which MMP (matrix
metalloproteinase) activity increases and existing collagen is partially degraded; followed by an
anabolic phase (24-72 hours) in which net collagen synthesis exceeds degradation, producing
a net increase in collagen content and cross-link density. This collagen turnover cycle — termed
the 'load-repair' cycle — is the fundamental mechanism of tendon adaptation to physical training.

The rate of collagen synthesis in human patellar tendon following a single bout of resistance
exercise peaks at approximately 24 hours post-exercise (using stable isotope tracer studies —
Miller et al., 2005) and returns to baseline by 72 hours. For yoga practitioners, this suggests that
optimal adaptation requires a minimum of 48 hours between intensive loading sessions for
specific tendon units — providing the rationale for practice periodization and rest day

incorporation in yoga teacher training programmes.

2.3 The Optimal Loading Principle — The Goldilocks Zone

The central challenge in yoga's relationship with connective tissue is maintaining practice
intensity within what exercise scientists term the 'Goldilocks Zone' of loading — sufficient
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mechanical stimulus to drive anabolic adaptation, but below the threshold of tissue damage
accumulation. The Optimal Loading Principle, articulated by Khan and Scott (2009) in the British
Journal of Sports Medicine, identifies the key variables: Load magnitude (the peak tensile stress
applied); Frequency (number of loading cycles per session and per week); Duration (time under
sustained load); Rate of load application (eccentric loading is particularly potent for tendon
adaptation); and Rest intervals (allowing the catabolic-anabolic cycle to complete before re-
loading).

For the yoga teacher, practical application of the optimal loading principle involves: gradually
increasing practice intensity over weeks and months rather than pushing aggressively into
maximum range in early sessions; respecting the 10% weekly increase rule for new postures that
substantially load specific tendons; incorporating adequate restorative practice within weekly
schedules; and responding to early warning signals of tissue distress (tendon pain during loading,
which indicates the catabolic phase is exceeding the anabolic capacity at current load levels).

2.4 Proprioceptive Adaptation — The Sensory Dimension of
Connective Tissue Training

Beyond the purely structural adaptations, yoga produces profound adaptations in the
proprioceptive function of tendons and ligaments. Proprioception — the body's sense of joint
position, movement velocity, and force — is mediated by mechanoreceptors within tendons
(Golgi tendon organs, Ruffini endings), ligaments (multiple mechanoreceptor types), and joint
capsules. Research consistently demonstrates that proprioceptive acuity — the precision of joint
position sense — is significantly superior in experienced yoga practitioners compared to matched
non-practitioners (Taimela et al., 1990; multiple subsequent studies).

This proprioceptive superiority reflects neuroplastic adaptation of the sensorimotor cortex in
response to the sustained, precise attentional focus on internal body sensation that yoga
cultivates. The practical consequence: enhanced proprioceptive acuity improves joint protection
reflexes, reduces neuromuscular response time to destabilizing forces, and enables more precise
load distribution across joint surfaces — reducing peak stress concentrations that generate
connective tissue microtrauma.

2.5 Fascia — The Connective Tissue Network

No discussion of tendons and ligaments in yoga is complete without addressing fascia — the
continuous network of connective tissue that envelops and interpenetrates every muscle, organ,
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bone, nerve, and vessel in the body, and through which tendons and ligaments are continuous
with the global connective tissue matrix. The concept of myofascial continuity — developed by
Thomas Myers in 'Anatomy Trains' (2009) — describes how tensional forces are transmitted
through fascial 'lines' (e.g., the Superficial Back Line, Deep Front Line, Lateral Line) that span
the entire body, connecting distal structures in functional kinematic chains.

From this perspective, yoga postures are myofascial loading interventions — tensioning specific
fascial meridians to distribute load across the entire connected chain rather than concentrating it
at individual tendons or joints. For example, Uttanasana (standing forward fold) tensions the
Superficial Back Line — from the plantar fascia through the calf and hamstring tendons,
thoracolumbar fascia, and cervical ligamentum nuchae — distributing the tensile load across the
entire posterior chain simultaneously. This global load distribution is protective: it prevents
excessive stress concentration at any single tissue, while providing adaptive stimulus to the

entire fascial continuum.

Clinical Insight: Recent fascia research (Schleip, Findley, Chaitow — ‘Fascia: The
Tensional Network of the Human Body', 2012) has identified that fascial tissue contains
smooth muscle cells, can actively contract (fascial tone), and responds to hydration,
temperature, and emotional state — explaining why yoga's effects on connective tissue
are influenced not only by mechanical loading but also by breathing, relaxation,
emotional release, and hydration status.
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Chapter 3: The Achilles Tendon — Anatomy,
Pathology and Yoga

3.1 Anatomy — The Strongest Tendon in the Body

The Achilles Tendon (Tendo calcaneus) — named after the mythological Greek hero — is the
thickest and strongest tendon in the human body, transmitting the contractile force of the triceps
surae muscle group (gastrocnemius, soleus, and plantaris) to the calcaneus (heel bone),
producing plantarflexion of the ankle and providing the primary propulsive force for walking,
running, and jumping. It is approximately 15 cm long and 5-6 mm in diameter at its narrowest
point, inserting into the posterior surface of the calcaneal tuberosity via the calcaneal enthesis.

The tendon is surrounded by a paratenon (not a true synovial sheath) — a vascularized loose
connective tissue sleeve that permits gliding motion while transmitting blood supply to the
tendon's outer layers. The critical zone of relative avascularity lies 2-6 cm above the calcaneal
insertion — the zone corresponding to the narrowest cross-sectional area and maximum
mechanical stress concentration, and the preferential site of Achilles tendinopathy and rupture.

The Achilles tendon transmits forces of up to 12.5 times body weight during running and 2.6 times
body weight during walking — making it the most mechanically stressed tendon in the body.
During downward dog (Adho Mukha Svanasana) with heels approaching the floor, the Achilles
tendon is loaded eccentrically as the gastrocnemius-soleus complex decelerates ankle
dorsiflexion under body weight — a loading pattern similar to the eccentric training protocols

clinically proven most effective for Achilles tendinopathy rehabilitation (Alfredson protocol).

3.2 Achilles Tendinopathy — The Most Common Overuse
Injury

Achilles Tendinopathy (AT) — the preferred contemporary term replacing 'tendinitis' (which
implies inflammatory histopathology that is rarely the primary finding in chronic cases) —
encompasses a spectrum of pathological changes including tendon degeneration (tendinosis),
characterized by: disorganized collagen fibre architecture; increased proteoglycan content
producing a mucoid appearance (‘'mucoid degeneration'); neovascularization (pathological blood
vessel ingrowth accompanied by sympathetic nerves — producing pain via nociceptive nerve
activation); tenocyte apoptosis and nuclear rounding; and collagen cross-link disruption. This
degenerative pathology follows a failed healing response to repetitive mechanical overload.
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Clinically, AT presents with: morning stiffness and pain at the Achilles insertion or mid-portion (2-
7 cm above insertion); pain during and after activity; palpable tendon thickening; the positive
Royal London Hospital Test (pain on palpation 3 cm above insertion that disappears on maximal
passive dorsiflexion — confirming mid-portion AT); and positive VISA-A questionnaire findings.
Ultrasound and MRI confirm tendon thickening, hypoechoic zones (ultrasound), and signal

abnormality (MRI).

3.3 Yoga Practices — Achilles Tendon Effects

Yoga Practice Achilles Tendon Therapeutic Effect Clinical Indication
Loading

Adho Mukha
Svanasana (Downward
Dog)

Tadasana heel raises
(standing on toes)

Virasana (Hero Pose)

Malasana (Squat)

Utkatasana (Chair

Pose)

Paschimottanasana

Lunges (Anjaneyasana)

Sun Salutation
sequence

Eccentric
gastrocnemius-soleus
loading as heel
approaches floor;
Achilles tensile load

Concentric Achilles
loading; calf
strengthening; enthesis
stimulation

Sustained
Achilles/gastrocnemius
lengthening; creep
loading of paratenon

Maximum ankle
dorsiflexion —
maximum Achilles
elongation under load

Isometric Achilles
loading in mid-range;
sustained eccentric
hold

Passive
Achilles/gastrocnemius
stretch via foot
dorsiflexion with strap

Rear foot Achilles
loaded in plantarflexion;
anterior leg in
dorsiflexion

Cyclic Achilles loading
through plantarflexion-
dorsiflexion cycle

Tendon adaptation;
collagen synthesis
stimulation; Alfredson-
equivalent eccentric
loading

Enthesis bone-tendon
junction adaptation;
gastrocnemius
activation

Gastrocnemius
flexibility; plantarflexion
ROM increase

Deep Achilles stretch;
ankle mobility training

Isometric loading
analgesic effect;
collagen alignment

Gentle passive
elongation; paratenon
gliding restoration

Differential loading;
bilateral Achilles
training

Repetitive cyclic
loading stimulus for
collagen remodelling

AT rehabilitation;
prevention; tendon
strengthening

Achilles enthesopathy;
calf weakness

Chronic Achilles
tightness; calf flexibility

Ankle dorsiflexion
restriction; moderate
AT (with care)

Acute AT pain
reduction (isometric is
analgesic)

Flexibility maintenance;
mild AT

Functional strength;
balance training

Tendon conditioning;
AT prevention

3.4 Achilles Tendon Rupture — Recognition and Yoga
Contraindications
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Complete Achilles tendon rupture — occurring most commonly at the critical zone 2-6 cm above
the calcaneal insertion — presents with: sudden severe pain ('like being shot or kicked in the
calf'); an audible 'pop' or 'snap'; a palpable gap in the tendon; positive Thompson test (absence
of plantarflexion when the calf is squeezed with the patient prone — the definitive clinical test for
complete rupture); and marked weakness of plantarflexion (the patient cannot perform a single-
leg calf raise). Rupture requires immediate medical referral — surgical or conservative
management in a boot with progressive loading.

Yoga contraindications following Achilles rupture: All weight-bearing plantarflexion postures are
absolutely contraindicated until cleared by surgeon/physiotherapist. Chair yoga, upper body
practice, pranayama, and meditation may be continued. Return to standing practice is guided by
the treating clinician — typically 12-16 weeks for conservative management and 8-12 weeks
post-surgery, with very gradual reintroduction of loaded plantarflexion.

Yoga Teacher Safety Alert: Any student reporting acute posterior heel/calf pain after
a ‘pop' sensation should cease practice immediately and be referred for urgent medical
assessment for Achilles tendon rupture. Continuing to load a ruptured Achilles tendon
risks conversion of a partial rupture to a complete rupture, or displacement of a
complete rupture requiring surgical repair.
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Chapter 4: The Rotator Cuff Tendons —
Shoulder Stability and Yoga Mechanics

4.1 The Rotator Cuff — Four Tendons, One Functional Unit

The Rotator Cuff is a group of four muscles and their tendons that collectively form the primary
dynamic stabilizers of the glenohumeral (shoulder) joint — the most mobile and therefore
inherently least stable joint in the human body. The four rotator cuff muscles and their tendinous
insertions onto the humeral head are: Supraspinatus (from the supraspinous fossa of the scapula
— inserting on the superior facet of the greater tubercle of the humerus — primary abductor of
the first 15-30° of shoulder abduction, and critical stabilizer against superior humeral head
translation); Infraspinatus (infraspinous fossa — middle facet of greater tubercle — primary
external rotator, 60% of external rotation force); Teres Minor (lateral border of scapula — inferior
facet of greater tubercle — external rotation, inferior stabilization); and Subscapularis
(subscapular fossa — lesser tubercle — the only anterior rotator cuff muscle, primary internal
rotator and anterior stabilizer).

Together, the rotator cuff tendons form a continuous musculo-tendinous cuff encasing the
superior, posterior, and anterior aspects of the humeral head, dynamically compressing it into
the glenoid fossa and counteracting the superior translation forces generated by the deltoid
during arm elevation. This compressive, centering function — called the 'compressor cuff
mechanism' — is the essential prerequisite for safe, pain-free shoulder movement. Any disruption
of rotator cuff integrity — whether from tendinopathy, partial tear, or complete rupture —
compromises this centering mechanism and predisposes to impingement, instability, and
progressive glenohumeral dysfunction.

4.2 The Supraspinatus Critical Zone and Impingement

The supraspinatus tendon is the most commonly injured rotator cuff structure, its vulnerability
explained by its anatomical position within the subacromial space — the narrow gap between the
superior humeral head and the under-surface of the acromion and coracoacromial arch. Within
this space, the supraspinatus tendon occupies the least space during shoulder elevation between
60° and 120° — producing the painful arc of subacromial impingement syndrome. The ‘critical
zone' of the supraspinatus — approximately 1 cm proximal to its humeral insertion — has the
lowest perfusion of the entire tendon and is the preferential site of degenerative change, partial
tears, and complete rupture.
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Subacromial impingement is dramatically worsened by: forward rounded shoulder posture
(thoracic kyphosis + scapular protraction) — which narrows the subacromial space and causes
anterior tilting of the acromion; internal rotation of the humerus in elevation; and direct superior
loading of the shoulder (as in weight-bearing arm positions without adequate external rotation
and scapular setting).

4.3 Yoga Practices and the Rotator Cuff

Yoga Practice Rotator Cuff Effect Indication / Contraindication

Adho Mukha Svanasana
(Downward Dog)

Plank / Chaturanga

Garudasana (Eagle) arms

Gomukhasana (Cow Face)
arms

Virabhadrasana Il (Warrior Il)

Purvottanasana (Upward
Plank)

Pincha Mayurasana (Forearm
Stand)

Thread-the-needle pose

Supraspinatus/infraspinatus
loaded in elevation + external
rotation + compression;
requires strong scapular
setting and external rotation to
open subacromial space

All four cuff muscles
isometrically loaded to
stabilize glenohumeral joint
against gravity; subscapularis
crucial for anterior stability

Cross-body horizontal
adduction stretches posterior
capsule and
infraspinatus/teres minor;
relieves posterior shoulder
tightness that contributes to
impingement

Full external rotation above
head (supraspinatus,
infraspinatus) + internal
rotation below (subscapularis);
combined cuff stretch

Sustained deltoid activation
requiring rotator cuff co-
activation for glenohumeral
stability; low shoulder load but
excellent endurance training

Posterior cuff (infraspinatus,
teres minor) and deltoid
loaded; shoulder extension
and external rotation

Full shoulder flexion with
weight bearing; supraspinatus
fully loaded; requires
extraordinary subacromial
space management

Gentle thoracic rotation with
shoulder stretch; addresses
thoracic mobility underlying

CONTRAINDICATED in active
impingement without
modification; excellent for cuff
strengthening when aligned
correctly

CONTRAINDICATED in
rotator cuff tears; excellent
preventive strengthening when
executed correctly

Therapeutic for posterior
shoulder tightness and
impingement; gentle stretching
of posterior cuff

Excellent comprehensive cuff
flexibility — AVOID in
impingement or cuff tear
without guidance

Safe for most shoulder
conditions; builds functional
cuff endurance

Excellent for strengthening
posterior cuff; AVOID in acute
posterior cuff tears

CONTRAINDICATED in
impingement, partial or
complete cuff tears; advanced
practitioners only

Excellent for impingement
prevention; thoracic mobility
restoration
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Yoga Practice Rotator Cuff Effect Indication / Contraindication

impingement

4.4 Rotator Cuff Tears — Classification and Yoga Safety

Rotator cuff tears are classified as: Partial thickness tears (involving less than 100% of the tendon
cross-section — bursal side, articular side, or intratendinous); and Full thickness tears (complete
breach of the tendon allowing communication between the glenohumeral joint and subacromial
bursa). Tears range from Grade | (minor, <25% thickness) through Grade Il (25-50%) to Grade
Il (>50% partial) and Grade IV (complete). Massive cuff tears involve two or more complete
tendon ruptures.

For yoga teachers: Any student reporting anterolateral shoulder pain worsened by overhead
activities, weakness in external rotation or abduction, difficulty performing Downward Dog or
Plank, or a history of shoulder injury requires medical clearance before loading the shoulder in
weight-bearing postures. Students with confirmed cuff tears should practice only those postures
that do not load the torn tendon against resistance — typically low-load postures with the arm
below shoulder height, with progressive loading under physiotherapy guidance.
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Chapter 5: The Patellar Tendon and
Quadriceps Tendon — The Knee Extension
Mechanism

5.1 The Extensor Mechanism of the Knee

The extensor mechanism of the knee — comprising the quadriceps muscles, the quadriceps
tendon, the patella (sesamoid bone), the patellar tendon (patellar ligament), and the tibial
tuberosity — is the primary knee extension system and one of the most mechanically stressed
tendinous units in the human body. The quadriceps tendon — the combined tendon of the four
quadriceps muscles (rectus femoris, vastus lateralis, vastus medialis, and vastus intermedius)
— inserts into the superior pole of the patella. The patellar tendon (strictly speaking, a ligament
connecting two bones: patella to tibia) runs from the inferior pole of the patella to the tibial
tuberosity, transmitting the quadriceps force across the patella lever to extend the knee.

The patella functions as a mechanical pulley that increases the mechanical advantage (moment
arm) of the quadriceps mechanism by approximately 30-50% at mid-range knee flexion. Forces
transmitted through the patellar tendon during stair climbing reach 3.3 times body weight; during
squatting 4-7 times body weight; and during jumping or rapid deceleration up to 14 times body
weight. These extreme force magnitudes explain why the patellar tendon is among the most
vulnerable to overuse tendinopathy in physically active populations.

5.2 Patellar Tendinopathy — Jumper's Knee

Patellar Tendinopathy (PT) — colloquially known as 'Jumper's Knee' — is a chronic overuse
tendinopathy of the patellar tendon, most commonly affecting the proximal tendon insertion at
the inferior patellar pole. Histopathologically identical to Achilles tendinopathy (mucoid
degeneration, neovascularization, collagen disorganization, tenocyte pathology), PT presents
with: anterior knee pain localized to the inferior patellar pole; pain aggravated by activities loading
the patellar tendon in deep knee flexion (squatting, kneeling, jumping, lunging); palpable
tenderness at the inferior patellar pole; positive VISA-P questionnaire; and confirmatory
ultrasound/MRI findings.

Yoga postures involving sustained or loaded deep knee flexion — Malasana (deep squat),
Virasana (Hero Pose), Vajrasana (Thunderbolt Pose), and deep lunges (Anjaneyasana) — can
significantly aggravate patellar tendinopathy if the tendon is already degenerated and pain-
sensitized. The critical differentiating factor is the symptom response: if deep knee flexion
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produces tendon pain during or immediately after loading, the load is currently excessive for that

tendon's adaptive capacity and must be reduced.

5.3 Yoga Practices for Patellar and Quadriceps Tendon
Health

Yoga Practice Patellar/Quadriceps Tendon Clinical Application
Effect

Utkatasana (Chair Pose)

Wall-supported squat
(isometric)

Setu Bandhasana (Bridge
Pose)

Virabhadrasana | & Il

Trikonasana (Triangle)

Vajrasana / Virasana

Malasana (deep squat)

Isometric quadriceps/patellar
tendon loading at 60° knee
flexion; isometric loading is
analgesic in reactive
tendinopathy

Sustained isometric patellar
tendon load; HRV-calming
pain-free loading stimulus

Eccentric quadriceps/patellar
tendon loading during
controlled descent; posterior
chain loading reduces anterior
knee stress

Functional lunge loading of
patellar tendon; anterior tibial
drive loads tendon in
functional range

Isometric quadriceps
activation with moderate knee
load; proprioceptive training

Deep knee flexion; maximum
patellar tendon compression
at inferior pole — HIGH RISK
for PT

Maximum eccentric patellar
tendon load in full range —
potent adaptation stimulus but
high risk

Acute PT pain management;
tendon loading without heavy
eccentric stress

Reactive tendinopathy
analgesic protocol —
research-supported

PT rehabilitation; knee
stability; quad control

PT strengthening phase;
functional loading progression

PT maintenance; knee stability
training

CONTRAINDICATED in active
patellar tendinopathy; use only
in tendon-healthy practitioners

AVOID in active PT; gradual
progression in tendon-healthy
individuals
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Chapter 6: The Plantar Fascia and Foot
Ligaments — The Foundation of All Standing
Practice

6.1 The Plantar Fascia — Architecture of the Longitudinal
Arch

The Plantar Fascia (Plantar Aponeurosis) is a thick band of dense fibrous connective tissue
extending from the medial tubercle of the calcaneus (heel) anteriorly to fan out into five digital
slips that insert into the bases of the proximal phalanges of each toe and the plantar plates of the
metatarsophalangeal (MTP) joints. It is the primary static support of the medial longitudinal arch
of the foot — functioning as a 'bowstring' under the arch, resisting the flattening forces of body
weight during stance and the extension forces of toe-off during gait.

The Windlass Mechanism — described by Hicks (1954) — is the biomechanical function by which
dorsiflexion of the toes tightens the plantar fascia (like winding a windlass), raising the medial
longitudinal arch, externally rotating the tibia, and locking the midtarsal joints into a rigid lever for
propulsion. This mechanism is activated in yoga poses requiring active toe extension: Tadasana
with active grounding through all four corners of the foot, Downward Dog with heels approaching

the floor, and any standing balance posture.

6.2 Plantar Fasciitis / Plantar Fasciopathy

Plantar Fasciitis (more accurately termed Plantar Fasciopathy — reflecting the same
degenerative rather than inflammatory histopathology as other tendinopathies) is one of the most
prevalent musculoskeletal conditions worldwide, affecting approximately 10% of the population
at some point. Clinical presentation: sharp, stabbing heel pain (at the medial calcaneal tubercle
— the plantar fascia origin) characteristically worst with the first steps in the morning or after
prolonged sitting ('post-static dyskinesia'); pain with prolonged weight-bearing; point tenderness
at the medial calcaneal tuberosity; and occasional pain along the length of the fascia.
Predisposing factors include: excessive pronation (flat foot/overpronation); limited ankle
dorsiflexion (gastrocnemius/Achilles tightness); obesity; sudden increase in weight-bearing
activity; and prolonged barefoot walking on hard surfaces — particularly relevant in yoga studios
where practice is conducted barefoot.

6.3 Key Foot Ligaments
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* Long Plantar Ligament: The longest plantar ligament, running from the calcaneus to the
cuboid and lateral metatarsal bases. Primary support of the lateral longitudinal arch.
Stressed in postures with pronation or excessive eversion.

* Short Plantar Ligament (Plantar Calcaneocuboid Ligament): Deep to the long plantar
ligament, connecting calcaneus to cuboid. Critical support of the calcaneocuboid joint —
the midtarsal joint lateral pillar.

» Spring Ligament (Plantar Calcaneonavicular Ligament): The most important ligament of
the medial longitudinal arch, connecting the sustentaculum tali of the calcaneus to the
navicular and supporting the head of the talus. Failure of the spring ligament is the
primary structural cause of adult-acquired flatfoot deformity.

» Deltoid Ligament (Medial Collateral Ligament of Ankle): A strong fan-shaped complex of
the medial ankle, with superficial and deep layers connecting the medial malleolus to
the navicular, calcaneus, and talus. Resists excessive eversion — sprains of the deltoid
ligament are far less common than lateral ankle sprains.

6.4 Yoga Practices for Plantar Fascia and Foot Health

Yoga Practice Plantar Fascia Effect Clinical Application _

Tadasana — four Activates windlass Prevention; arch Foundation of all
corners grounding mechanism; trains arch  strengthening; standing practice
support musculature; proprioceptive training

distributes plantar
fascial load evenly

Toe spread exercises Intrinsic foot muscle Plantar fasciopathy Practice at start of each
in standing activation; reduces prevention and standing class

plantar fascia load by treatment

distributing stress
Downward Dog heel Eccentric Plantar fasciopathy; Avoid if acute plantar
press gastrocnemius loading Achilles tightness heel pain

+ plantar fascia
elongation; addresses
Achilles-plantar fascia

chain
Paschimottanasana Passive windlass Chronic plantar Use a strap; avoid
with toes dorsiflexed mechanism loading; fasciopathy; flexibility forceful pulling

plantar fascia
progressive elongation

Malasana (squat) Maximum plantar fascia = Preventive; tendon Progress gradually
loading in dorsiflexion; loading — AVOID in
powerful fasciopathy- acute phase
adaptation stimulus
Vajrasana plantar Toe dorsiflexion stretch  Plantar fasciopathy 2 x 30-60 seconds;
fascia stretch loading the plantar morning stretching research-supported
fascia; passive stretch protocol
Virasana (plantar Plantar fascia in slack Rest position for Useful in restorative
flexion) position; relaxation of overloaded fascia sequences for foot
plantar structures conditions
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Chapter 7: The Anterior Cruciate Ligament
(ACL) and Posterior Cruciate Ligament
(PCL)

7.1 The Cruciate Ligaments — Intra-Articular Knee
Stabilizers

The Cruciate Ligaments — so named because they cross each other in an 'X' configuration (Latin
'‘crux' — cross) within the intercondylar notch of the knee — are the primary sagittal plane
stabilizers of the tibiofemoral joint. They are intra-articular (within the joint capsule) but extra-
synovial (outside the synovial membrane, which folds around them). Their intra-articular position
severely limits their vascular supply and intrinsic healing capacity — a clinical reality of
extraordinary importance for yoga teachers and their students.

7.2 The Anterior Cruciate Ligament (ACL)

The ACL originates from the anteromedial aspect of the tibial plateau (in the tibial intercondylar
area), courses superiorly, posteriorly, and laterally to insert on the posteromedial surface of the
lateral femoral condyle within the intercondylar notch. It is composed of two functional bundles:
the anteromedial (AM) bundle (taut in knee flexion — provides the primary restraint to anterior
tibial translation in flexion) and the posterolateral (PL) bundle (taut in knee extension — provides
rotational stability). Together, the ACL provides: (1) primary restraint to anterior tibial translation
(resists ~86% of anterior tibial drawer force at 90° flexion); (2) secondary restraint to tibial internal

rotation; and (3) secondary restraint to valgus and varus stress.

ACL blood supply is derived from the middle genicular artery (a branch of the popliteal artery) via
the synovial fold — providing sparse intrinsic vascularity. This poor vascular supply, combined
with the hostile intra-articular environment (synovial fluid inhibits fibrin clot formation needed for
early healing), explains why complete ACL tears do not heal spontaneously and typically require
surgical reconstruction with a tendon graft (patellar tendon or hamstring tendon autograft;
allograft) for restoration of functional stability.

7.3 ACL Injury Mechanisms and Yoga

ACL injuries in yoga most commonly occur through non-contact mechanisms: sudden
deceleration combined with pivoting or twisting; valgus collapse of the knee (knee caving
medially) under load; and hyperextension forces applied to the knee. The highest-risk yoga
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postures for ACL strain include: Virabhadrasana | and Il (Warrior | and Il) — if the front knee
collapses into valgus alignment or the knee is driven excessively anterior over the toes, creating
anterior tibial shear; Trikonasana and Parsvakonasana — if the weight-bearing knee is allowed
to hyperextend or internally rotate; and any twisting posture applied to a weight-bearing knee
(e.g., Parivrtta Trikonasana) — which creates combined anterior tibial translation and internal
rotation stress on the ACL.

The yoga teacher must understand that the ACL cannot be 'strengthened' through yoga — it is
a passive ligamentous structure with no muscle fibre component. What yoga CAN do is
strengthen the dynamic stabilizers (hamstrings, quadriceps, hip abductors, calf muscles) whose
coordinated activation protects the ACL from excessive loading — and improve the
proprioceptive acuity and neuromuscular response patterns that enable protective reflex
activation before ligament failure forces are reached.

ACL Protection in Yoga Key Alignment Principles

Knee alignment over second toe Prevents valgus collapse and internal tibial
rotation that loads ACL

Avoid knee hyperextension Hyperextension stresses ACL's posterolateral
bundle in full extension

Hamstring activation in all lunges Hamstring co-contraction is the primary
dynamic ACL protector

Avoid twisting on a fully flexed weight-bearing Combined flexion + rotation maximally stresses

knee ACL

Hip abductor strengthening Gluteus medius controls knee valgus; weak hip

abductors — ACL risk

Proprioceptive training (balance postures) Enhances neuromuscular protective reflexes
around the knee

Avoid aggressive Lotus preparation without hip Insufficient hip external rotation transferred to
openness medial knee structures including ACL

7.4 The Posterior Cruciate Ligament (PCL)

The PCL — the stronger of the two cruciates (approximately twice the tensile strength of the ACL)
— runs from the posterior intercondylar area of the tibia superiorly and anteriorly to the
anterolateral aspect of the medial femoral condyle. It provides primary restraint to posterior tibial
translation (resists posterior tibial drawer) and contributes to rotational stability. PCL injuries are
far less common in yoga than ACL injuries, typically resulting from direct posterior force to the
proximal tibia (dashboard injury in motor accidents) or deep hyperflexion under load. Yoga
postures requiring deep knee flexion with anterior tibial pressure (Virasana, Vajrasana, deep
squats) can stress the PCL — these should be avoided in PCL-deficient students.
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Chapter 8: The Medial and Lateral Collateral
Ligaments (MCL & LCL) of the Knee

8.1 The Medial Collateral Ligament (MCL)

The Medial Collateral Ligament (MCL) — also called the Tibial Collateral Ligament — is a broad,
flat band on the medial (inner) aspect of the knee, connecting the medial femoral epicondyle to
the medial tibial shaft (deep layer) and the medial tibial flare (superficial layer). It is the primary
restraint to valgus stress (inward collapse of the knee) and provides secondary restraint to
anterior tibial translation and external tibial rotation. The MCL has two distinct layers: the
superficial MCL (sMCL) — the primary ligamentous valgus stabilizer, 10-12 cm long; and the
deep MCL (dMCL) — which blends with the medial joint capsule and medial meniscus, explaining
the frequent co-injury of the medial meniscus with MCL sprains.

Unlike the ACL, the MCL has an excellent extra-articular vascular supply and robust healing
capacity — even Grade Il complete MCL tears (complete ligamentous disruption) heal
successfully with conservative management (brace, physiotherapy) in most cases. This
exceptional healing response makes yoga-based rehabilitation highly effective following MCL

injuries.

8.2 MCL Stress in Yoga — The Valgus Knee Problem

The MCL is the ligament most commonly stressed by incorrect yoga alignment. Valgus knee
alignment — knee caving medially toward the midline — generates sustained tensile stress on
the MCL that, if chronic, can produce ligamentous laxity, medial knee pain, and increased risk of
meniscal tear (through increased medial compartment compression in valgus). The primary yoga
risk situations for MCL stress include:

* Lotus Pose (Padmasana) — The most common cause of MCL injury in yoga.
Padmasana requires extreme hip external rotation. When insufficient hip external
rotation exists, the tibial component of the rotational demand is applied to the knee —
stressing the medial joint structures including the MCL, medial meniscus, and pes
anserine tendons. The MCL is a passive stabilizer — it cannot protect itself when the
knee is at the end of its safe range.

»  Warrior postures with knee valgus — Front knee valgus collapse in Virabhadrasana |
and Il places the MCL under chronic valgus stress during sustained holds.

» Janu Sirsasana — The externally rotated leg in this asymmetric forward fold can stress
the medial knee structures if the hip lacks sufficient external rotation mobility.
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* Malasana with heels raised — Squatting on tiptoes with valgus knees concentrates
medial knee stress on the MCL and medial meniscus.

8.3 The Lateral Collateral Ligament (LLCL)

The Lateral Collateral Ligament (LCL) — the Fibular Collateral Ligament — is a rounded cord-
like ligament on the lateral (outer) aspect of the knee, running from the lateral femoral epicondyle
to the fibular head. Unlike the MCL, the LCL does not attach to the lateral meniscus and is not
blended with the joint capsule — it is entirely separate. The LCL provides primary restraint to
varus stress (outward collapse of the knee) and forms part of the Posterolateral Corner (PLC) of
the knee — along with the popliteofibular ligament, arcuate ligament, and popliteus tendon —
which collectively resist combined varus and external tibial rotation. Isolated LCL injuries are rare
in yoga; combined PLC injuries are more significant and require orthopaedic assessment.

Clinical Note: The pes anserine — the combined insertion of the sartorius, gracilis,
and semitendinosus tendons on the anteromedial proximal tibia — is directly adjacent
to the MCL insertion and frequently inflamed in pes anserine bursitis (common in obese
patients and those with medial compartment knee osteoarthritis). Yoga postures
involving medial knee tension (Janu Sirsasana, Ardha Matsyendrasana variations) may
aggravate pes anserine bursitis, requiring modification or avoidance during acute flares.
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Chapter 9: The Iliotibial Band (ITB) — The
Lateral Knee and Hip Stabilizer

9.1 Anatomy of the Iliotibial Band

The lliotibial Band (ITB) — also termed the lliotibial Tract — is a dense, thick band of fibrous
connective tissue (fascia lata specialization) running on the lateral aspect of the thigh from the
iliac crest to the proximal tibia. Its proximal attachment incorporates the Tensor Fasciae Latae
(TFL) muscle and a portion of the Gluteus Maximus — these muscles effectively insert into the
ITB rather than directly onto bone, using the ITB as a long lever. Distally, the ITB inserts primarily
into the lateral tibial tubercle (Gerdy's tubercle), with attachments also to the lateral femoral
epicondyle periosteum and the fibular head.

Functionally, the ITB is not a passive structure — it is actively tensioned by the TFL and gluteus
maximus, serving as: a lateral thigh stabilizer resisting varus stress at the knee; a hip abductor
and internal rotator (TFL component); a knee flexor (0-30°) and extensor (30°+) — changing
functional role at approximately 30° knee flexion; and the primary lateral stabilizer of the stance
phase during gait. The ITB is not a muscle and cannot be voluntarily contracted or 'stretched' in
isolation — it is a fascial structure that responds to hip and knee joint position and the muscular
tension of TFL and gluteus maximus.

9.2 Iliotibial Band Syndrome (ITBS)

lliotibial Band Syndrome is the most common cause of lateral knee pain in runners and cyclists,
and a significant source of lateral knee pain in yoga practitioners — particularly those who also
run or cycle. The contemporary understanding of ITBS is that it results from compression of the
highly innervated fat pad and connective tissue beneath the ITB against the lateral femoral
epicondyle, particularly at approximately 30° of knee flexion during the loading phase — rather
than the previously held 'friction' mechanism. Symptoms: burning or sharp lateral knee pain at
the lateral femoral epicondyle, worsening with repetitive knee flexion-extension (running, cycling,
squatting); positive Noble compression test; positive Ober's test (demonstrating ITB/TFL
tightness).

9.3 Yoga Practices for the ITB

Yoga Practice ITB / TFL Effect Clinical Application

Trikonasana (Triangle Pose) Lengthens ITB and TFL ITB syndrome; hip abductor
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Yoga Practice ITB / TFL Effect Clinical Application

Parsvakonasana (Side Angle)

Eka Pada Rajakapotasana
(Pigeon)

Gomukhasana (Cow Face)

Ardha Matsyendrasana

Standing lateral stretch (Ardha
Chandrasana prep)

Supine twist (Supta
Matsyendrasana)

through combined hip
abduction, extension, and
lateral trunk flexion — the
optimal ITB stretch position

Extended lunge with lateral
trunk flexion tensions entire
lateral line including ITB

Hip external rotation partially
slackens ITB but stretches
deep external rotators; indirect
ITB influence via TFL
relaxation

Cross-leg position with hip
external rotation stretches
posterior ITB fibres and TFL;
powerful lateral hip release

Crossed-leg position and trunk
rotation lengthens lateral
chain; TFL and ITB influence

Hip adduction while standing
creates direct ITB tensile load
and lengthening

Horizontal adduction of hip in
supine stretches posterior ITB
and TFL; gentle and effective

tightness; lateral hip pain

ITB tightness; functional
strength training of TFL and
glutes

Combined hip mobility work;
complement to direct ITB
stretching

ITB syndrome; lateral hip
tightness — one of the most
effective ITB stretches in yoga

Lateral hip tightness; ITB
maintenance

Direct ITB lengthening; useful
warm-up for ITB-restricted
students

Mild to moderate ITB
tightness; restorative option

The yoga teacher must understand that 'rolling' the ITB with a foam roller or direct compression
does not 'lengthen’ the ITB (it is far too tensile to deform significantly from foam rolling) — but
does reduce the sensitivity of the underlying periosteal and fat pad tissues through neurological
desensitization and may increase local blood flow. Hip abductor strengthening (Gluteus Medius
via Warrior Il, lateral band exercises, Clam shells) is the most effective long-term intervention for
ITB syndrome — by reducing the compensatory overuse of TFL that is the primary driver of ITB
tension.
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Chapter 10: The Hip Joint Ligaments —
Iliofemoral, Pubofemoral and Ischiofemoral

10.1 The Hip Joint Capsule and Ligamentous Complex

The hip joint (articulatio coxae) is the most stable joint in the human body — a ball-and-socket
(spheroidal) synovial joint where the spherical head of the femur articulates with the deep
acetabular cup, augmented by the fibrocartilaginous acetabular labrum. This inherent bony and
cartilaginous stability is reinforced by one of the strongest ligamentous complexes in the body:
the hip joint capsule and its three extracapsular thickenings — the lliofemoral, Pubofemoral, and
Ischiofemoral Ligaments.

10.2 The Iliofemoral Ligament (Y Ligament of Bigelow)

The lliofemoral Ligament — the strongest ligament in the human body, capable of withstanding
forces of approximately 350 kg before failure — is a Y-shaped ligament arising from the anterior
inferior iliac spine (AllS) and spreading as a dense ftriangular band to attach to the
intertrochanteric line of the femur. Its two limbs (superior/lateral and inferior/medial) form the
'inverted Y' configuration. Functionally, the iliofemoral ligament is the primary restraint to hip
extension and external rotation — it becomes taut in full hip extension (standing and backbends)
and contributes to the passive standing posture that humans can maintain with minimal muscular
effort through ‘'joint locking.'

In yoga, the iliofemoral ligament is the principal tissue engaged in backbending postures
(Bhujangasana, Ustrasana, Dhanurasana, Urdhva Dhanurasana) and hip extension postures
(Warrior I, Crescent Lunge, Anjaneyasana). When students are instructed to 'open the hips' in
backbends by dropping the sacrum and hyperextending the lumbar spine — rather than creating
genuine hip extension through iliofemoral ligament engagement — they circumvent the
therapeutic loading of the hip joint complex and instead concentrate stress on lumbar facet joints
and disc annuli. Understanding the iliofemoral ligament is therefore fundamental to teaching safe
backbending mechanics.

10.3 The Pubofemoral and Ischiofemoral Ligaments

* Pubofemoral Ligament: Arises from the pubic part of the acetabular rim and the superior
pubic ramus; inserts into the lower part of the femoral neck and the lesser trochanter.
Restrains hip abduction and external rotation. Stressed in wide-legged postures
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(Upavistha Konasana, Prasarita Padottanasana) and in external rotation — contributing
to the tissue tension felt in deep hip-opening practices.

» Ischiofemoral Ligament: The weakest of the three hip ligaments — spiraling from the
posterior acetabular rim (ischium) around the posterior femoral neck to insert on the
greater trochanter. Restrains hip internal rotation and extension. Becomes taut in
combined hip extension and internal rotation — positions encountered in backbend-twist
combinations and certain prone postures.

10.4 The Acetabular Labrum — The Hip's Fibrocartilaginous
Seal

The acetabular labrum is a ring of fibrocartilage deepening the acetabulum, serving as a hydraulic
seal that maintains negative intra-articular pressure (suction) stabilizing the femoral head,
distributes compressive loads, and contributes to joint fluid lubrication. Labral tears —
increasingly recognized as a common cause of deep hip pain in yoga practitioners — result from:
femoroacetabular impingement (FAlI — structural conflict between the femoral head and
acetabular rim during extreme hip flexion, internal rotation, and adduction); ligamentous laxity
leading to excessive femoral head translation; and direct traumatic injury.

Yoga postures most commonly associated with labral stress: deep Pigeon Pose with internal
rotation of the femur into the acetabulum; Ardha Matsyendrasana with excessive hip flexion and
internal rotation; Paschimottanasana with asymmetric pelvic loading; and any posture combining
deep hip flexion with adduction and internal rotation (the primary FAI impingement vector).
Students reporting deep, anterior hip pain (often described as a deep 'C-shaped' groin pain),
clicking or catching sensation in the hip with flexion, and pain after prolonged sitting should be
referred for orthopaedic assessment for possible labral pathology before continuing deep hip-
opening practice.
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Chapter 11: The Sacroiliac Ligaments — The
Pelvic Keystone and Yoga Risk

11.1 The Sacroiliac Joint — Anatomy and Function

The Sacroiliac Joint (SIJ) is the articulation between the auricular (ear-shaped) surfaces of the
sacrum and the ilium on each side of the posterior pelvis — one of the most robust and heavily
loaded joints in the body. Unlike most synovial joints, the SIJ has extremely limited range of
motion (2-4° in all planes), its primary function being to transmit the substantial compressive and
shear forces between the trunk and lower extremities while dissipating impact loads. The joint
has both synovial (anterior inferior) and fibrous syndesmotic (posterior superior) components.

The SIJ is stabilized by the most powerful ligamentous complex in the body — comprising the
anterior sacroiliac ligament (thin, resists torsion), the interosseous sacroiliac ligament (the
strongest — filling the space between sacral and iliac tuberosities, resisting all forces), the
posterior sacroiliac ligament (long and short bands — resisting posterior sacral rotation/nutation),
the sacrotuberous ligament (sacrum to ischial tuberosity — resists anterior sacral rotation and
provides attachment for hamstring long head), and the sacrospinous ligament (sacrum to ischial
spine — resists posterior sacral rotation/counternutation).

11.2 Sacroiliac Joint Dysfunction and Yoga

Sacroiliac Joint Dysfunction (SIJD) — encompassing hypomobility (SIJ fixation), hypermobility
(SIJ laxity), and SlJ inflammation (sacroiliitis) — is a common source of low back and posterior
pelvic pain, frequently misdiagnosed as lumbar disc disease. The SIJ is the specific origin of pain
in approximately 15-30% of chronic low back pain presentations. Clinical features of SIJD:
unilateral posterior pelvic pain, typically inferior and medial to the posterior superior iliac spine
(PSIS); may radiate to the groin, posterior thigh, or even lower leg; positive provocative tests
(Posterior Shear/Thigh Thrust, FABER, Sacral Compression, ASIS Distraction, Gaenslen's Test);
and pain relief with a diagnostic SIJ injection.

Yoga creates significant SIJ stress through asymmetric loading of the pelvis — particularly in
wide-legged forward folds (Prasarita Padottanasana, Upavistha Konasana), asymmetric seated
forward folds (Janu Sirsasana, Paschimottanasana with one knee bent), and one-legged
postures (Virabhadrasana lll, Ardha Chandrasana) that apply differential shear forces across the
SIJ. Hypermobile individuals (particularly women with ligamentous laxity from relaxin secretion
during pregnancy or constitutional hypermobility) are especially vulnerable to SIJ overloading in
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yoga, as their ligamentous restraint is insufficient to resist the extreme joint positions demanded
by many classical yoga postures.

11.3 Protecting the SIJ in Yoga Practice

Pelvic symmetry in asanas

Core and pelvic floor
engagement

Avoid sustained end-range
ligamentous loading

Block support in asymmetric
postures

Hip abductor strengthening

Avoid wide-legged postures in
hypermobile students

Avoid asymmetric hip
positions beyond the SIJ's
adaptive range; maintain PSIS
level in forward folds

Engage Mula Bandha and
deep abdominals (transversus
abdominis) in all weight-
bearing postures

Do not hold asymmetric hip
postures for excessive
duration; 30-60 seconds
maximum in SlJ-sensitive
students

Use a block under the sitting
bone in Janu Sirsasana;
support the pelvis in
asymmetric postures

Include hip abductor
strengthening (Warrior I,
lateral leg raises) in all SIJ-
sensitive programmes

Prasarita Padottanasana and
Upavistha Konasana can
excessively gap the SIJ in
hypermobile students

Prevents differential sacral
shear across the two SIJ
surfaces

Active form closure —
muscular stabilization
supplements ligamentous
stabilization

Prevents ligamentous creep
and SlJ hypermobility
development

Reduces differential iliac
loading across the SIJ

Gluteus medius compresses
and stabilizes the SIJ through
force closure

Hyperlaxity of SIJ ligaments is
worsened by sustained
gapping forces

Pregnancy and Postpartum Warning: During pregnancy and up to 12 months
postpartum, relaxin secretion significantly increases SlJ ligamentous laxity. Wide-
legged postures, deep asymmetric hip positions, and one-legged balance postures
should be significantly modified or avoided in pregnant and postpartum yoga students.
The SIJ is particularly vulnerable to overloading during this period.
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Chapter 12: The Spinal Ligaments —
Interspinous, Supraspinous, Longitudinal
and Ligamentum Flavam

12.1 The Spinal Ligamentous System

The vertebral column is stabilized by an intricate system of ligaments that collectively limit
excessive spinal movement in all planes while permitting the smooth, controlled range of motion
required for daily function and yoga practice. Understanding these ligaments is essential for
every yoga teacher — they represent the passive restraints that define the safe boundaries of
spinal movement, and their overstressing in yoga is a common source of back pain and, in severe
cases, serious spinal injury.

12.2 The Major Spinal Ligaments

Anterior Longitudinal Ligament (ALL)

The ALL is a broad, strong band running along the anterior surface of the vertebral bodies and

intervertebral discs from the occiput to the sacrum. It is the strongest of the spinal ligaments,
firmly adherent to the anterior annulus fibrosus and vertebral body periosteum. Functionally, it
resists spinal extension and hyperextension — protecting the anterior disc from posterior
protrusion during backbending. In deep backbends (Urdhva Dhanurasana, Kapotasana), the
ALL is progressively loaded as the lumbar and thoracic spine extends. When backbend
progression is too rapid, the ALL can be strained — particularly at the thoracolumbar junction

(T12-L1), which experiences maximum stress during lumbar backbends.

Posterior Longitudinal Ligament (PLL)

The PLL runs along the posterior surface of the vertebral bodies within the spinal canal, from the

axis (C2) to the sacrum. It is narrower and weaker than the ALL, with a characteristic hour-glass
shape (wider at disc levels, narrower at vertebral body level). Functionally, it resists spinal flexion
and assists in maintaining the posterior disc. The PLL's weakness at vertebral body level
(creating posterolateral 'corners' unprotected by PLL coverage) explains why posterolateral disc
herniation is far more common than posterior disc herniation. In yoga, aggressive forward folding
(Paschimottanasana, Halasana) loads the PLL in sustained tension and can contribute to disc
herniation exacerbation if applied to an already compromised disc.

Licamentum Flavum (Yellow Ligament
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The Ligamentum Flavum — named for its yellow coloration from its high elastin content
(approximately 80% elastin — the highest of any ligament in the body) — connects the laminae
of adjacent vertebrae on the posterior wall of the spinal canal. Its exceptional elasticity allows it
to extend with spinal flexion and recoil with extension without buckling into the canal. Pathological
thickening (hypertrophy) of the ligamentum flavum — occurring with aging, degenerative disc
disease, and chronic compression — is a major contributor to lumbar spinal canal stenosis and
neurogenic claudication. In yoga, the ligamentum flavum becomes maximally taut in full forward
flexion — potentially contributing to posterior canal compression in spinal stenosis patients
(making deep forward folds contraindicated in confirmed spinal stenosis).

Interspinous and Supraspinous Ligaments

The Interspinous Ligaments connect adjacent spinous processes, resisting forward flexion and
posterior element separation. The Supraspinous Ligament runs along the tips of the spinous
processes from C7 to the sacrum (above C7 it becomes the ligamentum nuchae — the large
posterior cervical ligament). Both resist excessive forward flexion of the spine. Research by
Adams et al. has demonstrated that the interspinous ligaments are particularly susceptible to
'creep' damage under sustained flexion loading — progressing from ligamentous creep to
microstructural failure after prolonged sustained flexion postures. This is the connective tissue
basis for the recommendation to avoid sustained spinal flexion postures in students with early
disc degeneration or chronic low back pain.

12.3 Yoga Practice and Spinal Ligament Safety

Yoga Practice Spinal Ligament Safety Principle Clinical Note
Loading

Uttanasana (standing
forward fold)

Bhujangasana (Cobra)

Urdhva Dhanurasana
(Wheel)

Halasana (Plough
Pose)

PLL + interspinous +
supraspinous loaded in
sustained lumbar
flexion

ALL tensioned in
lumbar extension; facet
joints compressed
posteriorly

Maximum ALL stress at
thoracolumbar junction;
ligamentum flavum lax;
PLL relaxed

Extreme cervical and
thoracic flexion;
maximum PLL +
interspinous +
supraspinous loading

Engage core before
entering; do not hang
passively on ligaments;
use bent knees if tight

Protect ALL by initiating
from thoracic
extension, not lumbar
compression

Progress incrementally;
ensure thoracic mobility
before lumbar loading

Blanket support under
shoulders; avoid in disc
disease, osteoporosis,
cervical spondylosis

Avoid in acute lumbar
disc herniation

Therapeutic for
posterior disc
herniation — extension
bias

Contraindicated in
spondylolisthesis;
thoracic extension
prerequisite

High-risk for cervical
ligament injury if
unsupported
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Yoga Practice

Ardha Matsyendrasana
(Twist)

Paschimottanasana

Spinal Ligament

Loading

Rotational loading of
annulus fibrosus, facet
capsules, and
intertransverse
ligaments

Sustained lumbar
flexion + posterior chain
tension; interspinous
creep risk in passive
overpulling

Safety Principle

Initiate twist from
thoracic spine; avoid
lumbar rotation first

Never force with upper
body pulling; use a
strap; maintain a pelvic
tilt initiation

Clinical Note

Contraindicated in
acute disc herniation

Avoid prolonged
passive hanging in
lumbar flexion
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Chapter 13: The Wrist and Carpal Ligaments
— Weight-Bearing Yoga Practice

13.1 Wrist Anatomy — A Complex Multi-Articular System

The wrist complex is not a single joint but a series of articulations collectively enabling 70°
dorsiflexion (extension), 80° palmarflexion (flexion), 20° radial deviation, and 30-40° ulnar
deviation. The key articulations are: the Radiocarpal Joint (between the distal radius and the
proximal carpal row — scaphoid, lunate, triquetrum); the Midcarpal Joint (between the proximal
and distal carpal rows); the Distal Radioulnar Joint (DRUJ — between the distal radius and ulna,
enabling forearm rotation); and the Carpometacarpal (CMC) Joints.

The wrist is stabilized by an elaborate network of intrinsic carpal ligaments (connecting carpal
bones to each other) and extrinsic radiocarpal ligaments (connecting the radius and ulna to the
carpals). The most clinically significant carpal ligaments for yoga practice include: the
Scapholunate Ligament (connecting scaphoid to lunate — the most commonly injured intrinsic
carpal ligament; its tear produces the characteristic 'scapholunate dissociation' visible as a gap
between the scaphoid and lunate on wrist radiograph); the Lunotriquetral Ligament; and the
Triangular Fibrocartilage Complex (TFCC — a fibrocartilaginous disc and associated ligaments
at the ulnar wrist — critical for DRUJ stability and load transmission from the ulnar wrist to the
carpals).

13.2 Wrist Weight-Bearing in Yoga — Unique Loading
Demands

The wrist is not an evolutionary weight-bearing joint — unlike the ankle and knee, it evolved
primarily for manipulation rather than axial load transmission. When yoga postures require
weight-bearing through the hand (Downward Dog, Plank, Chaturanga, handstands, arm
balances), forces of 50-80% body weight are applied through the wrist in a position of maximum
dorsiflexion (extension) — a position that concentrates compressive stress on the dorsal carpal
structures and tensile stress on the palmar radiocarpal ligaments. For individuals with pre-existing
carpal ligament insufficiency, carpal instability, or degenerative changes, this loading pattern can

be highly injurious.

13.3 Yoga Practices and Wrist Protection Strategies
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Yoga Practice Wrist Ligament Loading Protection Strategy

Adho Mukha Svanasana
(Downward Dog)

Plank Pose

Chaturanga Dandasana

Vasisthasana (Side Plank)

Adho Mukha Vrksasana
(Handstand)

Bakasana (Crow Pose)

Dorsal compression + palmar
ligament tension in ~70°
extension; scapholunate and
radiopalmar stress

Sustained radiocarpal
compression in full extension;
TFCC compressive load

Maximum wrist extension +
axial load + triceps activation;
highest wrist stress in vinyasa

Lateral radiocarpal load;
TFCC lateral stress; pronation
forced

Full body weight through
wrists in maximum dorsiflexion
— most extreme wrist loading
in yoga

Wrists loaded in flexion with
body weight balanced;
different stress pattern to
Downward Dog

Spread fingers widely; press
through all finger pads and
metacarpal heads; micro-bend
elbows; rotate forearms to
externally rotate

Same as Downward Dog;
consider fist modification
(Dolphin plank on forearms)

Engage serratus anterior to
reduce wrist load; consider
forearm Chaturanga variant;
AVOID in active wrist
pathology

Rotate internally to align wrist;
reduce to forearm side plank if
wrist symptomatic

Build progressive load
tolerance over months; use
wall support; AVOID in
scapholunate injury, TFCC
tear, carpal instability

Spread fingers; engage
shoulder girdle to distribute
load from wrists

Teaching Modification: For students with wrist pain, carpal tunnel syndrome, or wrist
injury, the following modifications enable continuation of practice: Dolphin Pose
(forearm Downward Dog) for supraspinatus and core engagement without wrist loading;
Fist Chaturanga (on knuckles — maintaining neutral wrist position); Forearm Plank; and
Wrist-free Sun Salutation sequences emphasizing standing and supine work.
Progressive wrist loading rehabilitation should be supervised by a physiotherapist.

© SKM Yoga | Confidential — For Teacher Training Use Only




SKM Yoga Teacher Training | Tendons, Ligaments & Yoga | Dr. Shivam Mishra

Chapter 14: The Elbow Ligaments and Biceps
Tendon — Upper Limb Loading in Yoga

14.1 Elbow Ligaments — Medial and Lateral Stability

The elbow joint (comprising the humeroulnar, humeroradial, and proximal radioulnar
articulations) is stabilized by: the Medial (Ulnar) Collateral Ligament Complex (MCL/UCL) — the
primary medial stabilizer, comprising anterior, posterior, and transverse oblique bundles, resisting
valgus stress and medial opening; and the Lateral (Radial) Collateral Ligament Complex (LCL)
— comprising the radial collateral ligament, lateral ulnar collateral ligament (LUCL), and annular
ligament (which encircles the radial head maintaining its relationship with the capitellum during
forearm rotation). The LUCL is the primary restraint to posterolateral rotatory instability of the
elbow.

The medial UCL is the most clinically important elbow ligament in overhead athletes (throwing
sports, swimming) — chronic repetitive valgus stress produces UCL attenuation and ultimately
rupture ('Tommy John' injury). In yoga, medial elbow stress occurs primarily in weight-bearing
postures with excessive cubitus valgus (elbow turning out) — a common alignment error in
Chaturanga, Plank, and handstand preparation.

14.2 The Biceps Tendon — Distal Rupture in Yoga

The Biceps Brachii muscle attaches distally via the bicipital aponeurosis (lacertus fibrosus) and
the biceps tendon to the bicipital tuberosity of the radius. The distal biceps tendon is vulnerable
to rupture during sudden eccentric loading against resistance — for example, in Chaturanga
Dandasana performed with excessive shoulder drop and inadequate muscular preparation (the
biceps is eccentrically loaded to decelerate elbow flexion under body weight). Distal biceps
tendon rupture presents with: sudden anterior elbow pain with a 'pop'; a palpable defect in the
antecubital fossa; the 'Popeye sign' (biceps muscle belly migrating proximally, creating an
abnormal forearm bulge); and significant weakness of forearm supination and elbow flexion.
Ruptures require surgical reattachment and are followed by 4-6 months of rehabilitation before
return to weight-bearing yoga.
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Chapter 15: The Ankle Ligaments — Lateral
and Medial Stability

15.1 The Lateral Ankle Ligament Complex — Most
Commonly Sprained

The lateral ankle is stabilized by three ligaments: the Anterior Talofibular Ligament (ATFL) — the
weakest and most commonly injured ankle ligament, running from the anterior fibula to the lateral
talar neck; the Calcaneofibular Ligament (CFL) — connecting the fibular tip to the lateral
calcaneus; and the Posterior Talofibular Ligament (PTFL) — the strongest of the three, rarely
injured in isolation. Together they restrain excessive ankle inversion and supination. Lateral ankle
sprain — the most common musculoskeletal injury globally — results from forced plantarflexion-
inversion, typically tearing the ATFL first, followed by the CFL in more severe injuries.

Lateral ankle sprains are graded: Grade | (ATFL stretch/partial tear; no instability; weight-bearing
possible); Grade Il (ATFL complete tear + CFL partial tear; mild instability; restricted weight-
bearing); Grade Il (ATFL + CFL complete tears; frank mechanical instability; unable to weight-
bear). Chronic ankle instability (CAl) — affecting approximately 40% of individuals following
Grade -l lateral sprains — results from permanent ATFL/CFL laxity combined with
proprioceptive deficits from ligamentous mechanoreceptor damage, leading to recurrent sprains
and progressive peroneal weakness.

15.2 Yoga and Ankle Ligament Health

Yoga Practice Ankle Ligament Effect Clinical Application

Vrikshasana (Tree Pose) Proprioceptive training of CAl rehabilitation; ankle
lateral ankle stabilizers stability; proprioception
through single-leg balance; restoration
peroneal activation

Virabhadrasana Il (Warrior Ill)  Advanced proprioceptive Advanced CAl rehabilitation;
challenge; ankle stabilizers balance training
maximally activated; peroneal
endurance

Tadasana — conscious ankle Trains fine motor control of Foundation of ankle stability

awareness ankle evertors and invertors training
for optimal neutral foot
position

Malasana (squat) Maximum ankle dorsiflexion —  Ankle mobility restoration;
stretches posterior ankle post-sprain rehabilitation —

capsule and Achilles complex;  progress gradually
loads ATFL slightly in full
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Yoga Practice Ankle Ligament Effect Clinical Application

dorsiflexion
Virasana with neutral ankle Ankle in plantarflexion (ATFL Acute ankle sprain rest
lax); passive resting position position — suitable only with
for the lateral ankle neutral (not inverted) ankle
Balance series (Natarajasana Sustained proprioceptive Long-term ankle stability; CAl
prep) challenge to medial and lateral =~ prevention
ankle stabilizers
Utkatasana (Chair Pose) Bilateral dorsiflexion loading Deltoid ligament strength;
— trains tibialis anterior and overpronation management

posterior; medial arch support

Post-Sprain Yoga Protocol: Following lateral ankle sprain, yoga practice should be
modified to: (Phase 1 — 0-72 hours) POLICE protocol (Protection, Optimal Loading,
Ice, Compression, Elevation) — no yoga; (Phase 2 — 3-14 days) Seated and supine
yoga — pranayama, upper body, Savasana; ankle circles in pain-free range; (Phase 3
— 2-6 weeks) Progressive weight-bearing with ankle support — modified Tadasana,
supported balance; (Phase 4 — 6+ weeks) Progressive return to full standing practice
under physiotherapy guidance.
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Chapter 16: The Hamstring Tendons —
Proximal and Distal Attachment Pathology

16.1 The Hamstring Complex — Anatomy

The Hamstring muscle group comprises three muscles sharing the common proximal attachment
on the ischial tuberosity of the pelvis: Biceps Femoris (long head — from the ischial tuberosity;
short head — from the lateral femoral linea aspera), attaching distally via the biceps tendon to
the fibular head; Semitendinosus (ischial tuberosity — medial proximal tibia, forming part of the
pes anserine); and Semimembranosus (ischial tuberosity — posterior medial tibial condyle).
Together they perform: knee flexion, hip extension, and important pelvic deceleration during
walking/running.

16.2 Proximal Hamstring Tendinopathy — The Yoga
Teacher's Bane

Proximal Hamstring Tendinopathy (PHT) — tendinopathy at the ischial tuberosity attachment —
is the most common yoga-related connective tissue overuse injury, affecting practitioners who
aggressively pursue forward fold progression without adequate preparation. It presents with:
deep, aching pain at the ischial tuberosity (the 'sitting bone'), worsening with: prolonged sitting
(particularly on hard surfaces), sustained forward folding (Paschimottanasana, Uttanasana),
sprinting, and climbing stairs. The pain is reproduced by: direct palpation of the ischial tuberosity;
passive knee extension with the hip flexed (stretching the proximal hamstring tendon); and the
bent-knee stretch test.

PHT is produced by the repetitive high-tensile load applied to the proximal hamstring tendon
during aggressive hip flexion with knee extension — the biomechanical position of maximal
hamstring elongation. This load is highest in forward folds performed without sufficient posterior
chain preparation, with excessive anterior pelvic tilt, or in hypermobile individuals who habitually
push to their absolute end range without developing the tensile resilience to tolerate that range
under load. PHT is notoriously slow to resolve — often requiring 6-12 months of careful load

management.

16.3 Yoga Modifications for Proximal Hamstring
Tendinopathy
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« Bend the knees in all forward folds — this significantly reduces the tensile load on the
proximal hamstring tendon by partially slackening the hamstring from its distal
attachment.

* Avoid prolonged seated postures on a hard floor — use a folded blanket under the
ischial tuberosities to cushion the tendon.

* Isometric hamstring exercises (supine leg press, wall sitting) can be used for analgesic
effect in the acute and reactive phase.

* Progressive eccentric loading (Nordic hamstring curls, Supta Padangusthasana with a
strap progressing to unassisted) is the primary rehabilitation exercise — but must be
introduced very gradually (starting at 4-6 weeks post-symptom onset).

* Avoid forward folds with posterior pelvic tilt combined with hip flexion — the maximum
stress position for the proximal tendon.

+ Utthan Pristhasana (Lizard Pose), Hanumanasana preparation, and all deep forward
folds should be significantly modified or temporarily discontinued.

16.4 Hamstring Tendon Avulsion Injuries

Complete avulsion (tearing away) of the proximal hamstring tendons from the ischial tuberosity
— typically resulting from sudden aggressive hip flexion with knee extension (the classic
mechanism of catching a ball while hip-flexing or a sudden hamstring tear during sprinting) —
produces severe posterior thigh pain, bruising extending into the posterior thigh, significant
functional limitation, and in cases of complete bony avulsion, a radiographically visible avulsion
fragment. Complete proximal hamstring avulsions with significant tendon retraction require
surgical reattachment. Yoga teachers should immediately refer any student reporting a sudden
tearing sensation at the ischial tuberosity with immediate severe pain and functional loss.
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Chapter 17: The Hip Flexor Tendons —
Iliopsoas, Rectus Femoris and TFL

17.1 The Iliopsoas Complex

The lliopsoas — the primary hip flexor — is formed by the union of the lliacus (arising from the
iliac fossa) and the Psoas Major (arising from the lumbar vertebral bodies and transverse
processes L1-L5), converging into a single powerful tendon that passes beneath the inguinal
ligament through the iliopsoas groove (over the anterior hip joint capsule) to insert into the lesser
trochanter of the femur. The iliopsoas tendon is separated from the anterior hip joint capsule by
the iliopsoas bursa — the largest bursa in the body — which may communicate with the hip joint
in approximately 15% of individuals, making it a potential site of inflammatory communication in
hip arthritis.

lliopsoas Tendinopathy ('Snapping Hip Syndrome' — Coxa Saltans Interna): The iliopsoas
tendon may snap audibly (and sometimes painfully) over the iliopectineal eminence or the
anterior femoral head during hip flexion-extension cycling — a condition termed internal snapping
hip syndrome (coxa saltans interna). This may progress to iliopsoas bursitis and tendinopathy.
In yoga, practitioners who repeatedly cycle through full hip extension to hip flexion (e.g., in Sun
Salutation sequences) with inadequate iliopsoas lengthening may experience this phenomenon.
Treatment: progressive iliopsoas lengthening (Anjaneyasana, Virabhadrasana 1), hip flexor
strengthening, and modification of aggravating movement patterns.

17.2 The Rectus Femoris — Dual Role Tendon

The Rectus Femoris — unique among the quadriceps as the only bi-articular component
(crossing both hip and knee) — has two proximal attachments: the straight head (from the anterior
inferior iliac spine — AlIS) and the reflected head (from the superior acetabular rim). It descends
to form part of the quadriceps tendon and insert via the patellar tendon into the tibial tuberosity.
As a hip flexor AND knee extensor, the rectus femoris is placed under maximum tensile stress
during yoga postures that simultaneously extend the hip and flex the knee — most notably
Ustrasana (Camel), Supta Virasana (Reclined Hero), and deep Anjaneyasana. Rectus femoris
strain (particularly at the AlIS proximal attachment — a traction apophysitis in adolescents, or a
proximal strain in adults) should be considered when anterior hip pain is reproduced by resisted
hip flexion and straight-leg raise.
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17.3 Yoga for Hip Flexor Tendon Health

Yoga Practice Hip Flexor Tendon Clinical Use Key Alignment Cue
Effect

Anjaneyasana (Low
Lunge)

Virabhadrasana |

Ustrasana (Camel
Pose)

Supta Virasana
(Reclined Hero)

Eka Pada
Rajakapotasana
(Pigeon — hip flexor
variant)

Urdhva Dhanurasana
(Wheel)

Progressive iliopsoas
and rectus femoris
lengthening; hip flexor
tendon eccentric
loading

lliopsoas elongation in
functional standing
lunge; moderate tendon
loading

Maximum rectus
femoris lengthening —
hip extension + knee
flexion simultaneously

Deepest rectus femoris
and iliopsoas passive
stretch in yoga —
sustained eccentric
load

Front leg hip external
rotation; rear leg hip
flexor passive stretch

Maximum anterior
chain elongation
including all hip flexor
tendons and ALL

lliopsoas tightness;
snapping hip; psoas
tendinopathy

General hip flexor
conditioning; functional
mobility

Rectus femoris
flexibility; anterior hip
tightness

Advanced hip flexor
lengthening; thigh
flexibility

Combined hip mobility;
iliopsoas elongation

Advanced hip flexor
release; requires
thoracic mobility

Rear hip forward; avoid
lumbar compression

Pelvis neutral; rear heel
grounded

Initiate from thoracic
extension; support
lumbar

AVOID in knee or
lumbar pathology
without modification

Support rear knee;
progress gradually

Build thoracic extension
first; hip abductor
engagement
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Chapter 18: Tendinopathy — Classification,
Pathophysiology and Yoga-Based
Rehabilitation

18.1 The Continuum Model of Tendon Pathology

The most clinically useful model for understanding tendinopathy is the Continuum Model
proposed by Cook and Purdam (2009, British Journal of Sports Medicine), which describes
tendon pathology as a spectrum of three stages that may progress or regress along the
continuum depending on loading history:

1. Reactive Tendinopathy: Short-term non-inflammatory cell response to acute overload.
Histology: tenocyte proliferation and swelling; increased proteoglycan content
(thickening the tendon); minimal collagen disruption. Clinical: acute tendon thickening
and pain following a sudden increase in load. Reversible with load reduction. Yoga
intervention: significant load reduction; isometric loading as analgesic (5 x 45-second
isometric contractions at 70% MVC, once or twice daily — research-supported);
temporary avoidance of the aggravating posture.

2. Tendon Disrepair: Failed healing attempt with more extensive matrix changes.
Histology: collagen separation and disorganization; increased vascularity
(neovascularization begins); greater proteoglycan accumulation; focal areas of matrix
loss. Clinical: less reversible; longer recovery; tendon thickening and hypoechoic zones
on ultrasound. Yoga intervention: graduated loading programme (beginning with
isometric, progressing to slow eccentric, then isotonic loading); 2-3 minute rest between
sets; pain should not exceed 3/10 during exercise.

3. Degenerative Tendinopathy: Extensive matrix disorganization; tenocyte death
(apoptosis); failure of repair; hypercellularity alternating with hypocellularity; extensive
neovascularization. Clinical: often painless areas within a painful tendon; highest rupture
risk; poor reversibility. Yoga intervention: very gradual progressive loading; long-term
(months to years) perspective; may require adjunctive interventions (platelet-rich plasma
injection, ultrasound-guided needling) alongside yoga.

18.2 The Evidence Base for Yoga in Tendinopathy
Rehabilitation

The scientific evidence for specific yoga modalities in tendinopathy rehabilitation draws primarily
from the broader exercise science literature on tendon loading, with several principles directly
applicable to yoga practice: (1) Isometric loading — sustained contractions at 70% maximal
voluntary contraction for 45 seconds — produces immediate analgesic effects (reduced cortical
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pain inhibition via DNIC — diffuse noxious inhibitory control) lasting 45+ minutes post-exercise,
making it the most useful acute pain management tool for reactive tendinopathy; (2) Slow
eccentric loading — 3-4 seconds of eccentric phase — produces the strongest anabolic stimulus
for collagen synthesis in degenerating tendons, though the mechanism is now understood to be
the combination of eccentric and concentric phases (isotonic loading) rather than eccentrics
alone; (3) Heavy slow resistance (HSR) training — high load, slow tempo (3 seconds concentric,
3 seconds eccentric) — is equally effective to eccentric loading for chronic mid-portion Achilles
tendinopathy (Beyer et al., 2015 AJSM).

18.3 General Yoga-Based Tendinopathy Rehabilitation
Principles

* Begin with isometric loading — this is analgesic, safe at all stages, and provides the
initial adaptive stimulus.

* Progress to slow isotonic loading (3-3-3 second tempo: 3 concentric, 3 hold, 3 eccentric)
before adding speed or dynamic loading.

* Load should produce no more than 3/10 pain during exercise and no increased pain or
stiffness the following morning.

* Do not stretch an acutely reactive tendon aggressively — compressive stretch loads at
maximum elongation can worsen reactive tendinopathy.

* Adequate tendon recovery time (48-72 hours between loading sessions for the same
tendon unit).

* Progressive load increase of no more than 10% per week.

* Pain monitoring using the VISA (Victorian Institute of Sport Assessment) questionnaire
for the specific tendon provides objective outcome tracking.
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Chapter 19: Hypermobility Syndromes —
Yoga Risks and Modified Practice Protocols

19.1 Joint Hypermobility — Definition and Classification

Joint Hypermobility is defined as joint range of motion exceeding two standard deviations beyond
the population mean for age, sex, and ethnicity. It is assessed clinically using the Beighton Score
— a 9-point scale evaluating passive dorsiflexion of the little finger, passive thumb apposition to
the forearm, elbow hyperextension, knee hyperextension (genu recurvatum), and forward flexion
with palms flat on the floor — with scores =5/9 (24/9 in older adults) indicating generalised joint
hypermobility (GJH).

Contemporary nosology distinguishes: (1) Asymptomatic Joint Hypermobility (GJH without
symptoms); (2) Hypermobile Ehlers-Danlos Syndrome (hEDS) — the most clinically significant
heritable connective tissue disorder, characterized by systemic collagen insufficiency producing
multisystem manifestations beyond the musculoskeletal system (cardiac valve dysfunction,
dysautonomia, gastrointestinal dysmotility, skin fragility, chronic pain); and (3) Hypermobility
Spectrum Disorders (HSD) — symptomatic hypermobility not meeting hEDS diagnostic criteria.

19.2 Yoga and Hypermobility — The Paradox

Hypermobility represents one of the most important and frequently misunderstood issues in
contemporary yoga. Hypermobile individuals often appear to be 'naturally talented' yoga
practitioners — achieving impressive ranges of motion with apparent ease that their normo-
mobile peers cannot approach. This creates a dangerous paradox: the very practices that
constitute yoga's greatest therapeutic risks for hypermobile individuals are the ones at which they
apparently excel. The apparent 'flexibility' of the hypermobile practitioner reflects not well-
conditioned, appropriately loaded connective tissue in an optimal state of tensile health — but
structurally deficient connective tissue with reduced collagen cross-linking, attenuated ligaments,
and a compromised passive restraint system that is vulnerable to progressive injury when
repeatedly loaded at end range.

The primary risks of yoga practice for hypermobile individuals include: repeated ligamentous
overstretching (ligamentous creep) progressing to permanent laxity; joint subluxation (partial
dislocation) in weight-bearing arm postures; recurrent joint sprains from habitually loading beyond
the protective range of the passive restraint system; SIJ hypermobility and instability from wide-
legged asymmetric postures; glenohumeral instability from weight-bearing arm postures without
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adequate rotator cuff activation; lumbar instability from deep backbends; and chronic pain

sensitization from repeated joint microtrauma.

19.3 Yoga Protocol Modifications for Hypermobile Students

Avoid end-range passive
loading

Prioritize strength over
flexibility

Avoid long holds in deep hip-
opening

Joint protection in weight-
bearing

Micro-bend in joints

Proprioceptive training priority

Avoid competitive or teacher-
assisted overstretching

Never hold postures at
maximum ligamentous
elongation; stop 10-15° before
end range

Focus classes on muscular
activation, isometric
strengthening, and dynamic
stability rather than passive
stretching

No more than 30-45 seconds
in deep hip external rotation or
abduction postures

Engage rotator cuff actively in
all arm-weight-bearing;
engage quadriceps in standing
postures to avoid knee
hyperextension

Maintain slight micro-bend at
elbows and knees in postures
where hyperextension is
possible

Emphasize balance postures,
slow transitions, and body
awareness over flexibility
development

Never use assists that push
hypermobile students deeper
into range

Prevents ligamentous creep
and progressive laxity

Replaces inadequate passive
stability with active muscular
stability

Prevents SIJ and hip joint
capsule overstretching

Active joint centration
compensates for passive
ligamentous insufficiency

Prevents joint locking and
ligamentous overloading

Proprioceptive enhancement
is the primary therapeutic goal
in hypermobility

Assists that feel 'good' to
hypermobile students may be
causing ligamentous damage

motion.

Important Warning: Hypermobile students should be formally identified at the start of
teacher training or therapeutic yoga programmes using the Beighton Score. Yoga
teachers must understand that encouraging a hypermobile student to go 'deeper’ into a
pose, or using hands-on assists to push them into end range, is potentially harmful and
professionally irresponsible. The therapeutic goal for hypermobile practitioners is
increased stability, strength, and neuromuscular control — not increased range of
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Chapter 20: Integrated Connective Tissue
Training — Designing Safe, Progressive Yoga
Practice

20.1 Principles of Connective Tissue-Informed Yoga
Sequencing

The insights accumulated across the preceding nineteen chapters converge into a set of practical
sequencing principles that the SKM Yoga teacher can apply to every class they design and every
student they serve. These principles represent the translation of connective tissue science into
the living art of yoga teaching — bridging the laboratory and the studio.

20.2 The Five Pillars of Connective Tissue-Safe Yoga

4. Progressive Loading — the ten-percent rule: No tendinous structure should be
subjected to more than a 10% increase in loading per week. This applies to both the
depth of postures and the duration of holds. Connective tissue adapts more slowly than
muscle — the primary mechanism of overuse injury is increasing practice intensity
faster than tendons and ligaments can adapt.

5. Warmth and Tissue Preparation: Tendon and ligament mechanical properties are
temperature-dependent — cold tissue is stiffer, more brittle, and less deformable. Yoga
practice should always begin with gentle warming movements that raise local tissue
temperature through increased metabolic activity and blood flow. Never apply high loads
to cold connective tissue (e.g., deep passive stretches at the start of practice before
adequate warm-up).

6. Multi-Plane Loading: Yoga's greatest connective tissue strengthening advantage over
conventional exercise is its engagement of tendons and ligaments in multiple planes
simultaneously — combining sagittal, coronal, and transverse plane loading in postures
like Trikonasana, Parsvakonasana, and Ardha Chandrasana. This multi-planar stimulus
produces the most comprehensive collagen remodelling and the broadest
proprioceptive training.

7. Active Stability Over Passive Flexibility: The therapeutic goal of yoga for connective
tissue health is not increasing passive flexibility but developing active stability — the
capacity to control and maintain joint centration actively through the full available range
of motion. This means prioritizing muscular engagement, neuromuscular coordination,
and eccentric strength training over passive end-range stretching, particularly in
hypermobile individuals.

8. Adequate Recovery: Connective tissue collagen remodelling requires 48-72 hours of
recovery between intensive loading sessions. Yoga programmes should incorporate rest
days, restorative practices (Yoga Nidra, Yin Yoga at moderate intensity), and period-
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specific recovery weeks to allow the load-repair cycle to complete without accumulation
of unresolved microtrauma.

20.3 The Connective Tissue-Informed Yoga Class Arc

Opening (0-10 min): Gentle warmth generation through breath awareness, diaphragmatic
breathing, and small joint mobilization (ankle circles, wrist rotations, spinal undulations). No
sustained end-range loading. Temperature elevation of peripheral tissues. Proprioceptive
awakening through weight-shifting and balance micro-challenges.

Preparation Phase (10-25 min): Progressive loading through moderate-intensity postures. Joint-
specific warm-up sequences targeting the intended peak postures. Concentric-dominant loading
(no sustained eccentric holds at end range). Integration of breath with movement to maintain
connective tissue hydration and oxygen delivery.

Peak Loading Phase (25-50 min): Appropriately progressive loading of target tendinous and
ligamentous structures. Eccentric components introduced with adequate muscular preparation.
Multi-plane engagement. Sustained holds limited to 30-90 seconds with active muscular
engagement throughout. Pain monitoring — postures must remain within the green zone (0-3/10
pain; no tendon or ligament-specific pain).

Cool-Down and Integration (50-65 min): Progressive load reduction. Gentle sustained stretches
at comfortable (not maximum) range. Passive restorative postures. Connective tissue hydration
facilitated by breathing and parasympathetic activation. Savasana/Yoga Nidra for autonomic

restoration and tissue recovery signaling.

Student Category Key Connective Tissue Teaching Priorities

Beginners (0-6 months) Establish proprioceptive foundation; teach joint
protection; avoid aggressive end-range loading;
build gradually

Hypermobile students Strength over flexibility; joint centration; avoid
end-range assists; Beighton screening

Post-injury rehabilitation Medical clearance essential; progressive
loading from isometric; pain monitoring;
physiotherapy collaboration

Advanced practitioners (5+ years) Monitor for overuse tendinopathy; periodization;
recovery weeks; load management

Older adults (60+ years) Reduced tendon stiffness; collagen cross-link
changes; fall prevention (proprioception); gentle
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Student Category Key Connective Tissue Teaching Priorities

progressive loading

Pregnancy/Postpartum Relaxin-mediated ligament laxity; SIJ
protection; avoid wide-legged asymmetric
postures; pelvic floor emphasis

Athletes supplementing with yoga Ensure recovery from sports loads; avoid
excessive tendon loading on top of sport;
flexibility appropriate for sport

© SKM Yoga | Confidential — For Teacher Training Use Only



SKM Yoga Teacher Training | Tendons, Ligaments & Yoga | Dr. Shivam Mishra

Appendix A: Comprehensive Medical
Glossary — Tendons, Ligaments &

Connective Tissue

Achilles Tendon (Tendo calcaneus)

ACL (Anterior Cruciate Ligament)

Anabolic response

Annular Ligament

Apophysitis

ATFL (Anterior Talofibular Ligament)

Avulsion fracture

Beighton Score

Calcaneofibular Ligament (CFL)

Catabolic phase

Chronic ankle instability (CAI)

Collagen Type |

Coxa saltans (snapping hip)

Creep

Critical zone

Deltoid Ligament

Eccentric loading

Strongest tendon; connects triceps surae to
calcaneus; primary ankle plantarflexor

Intra-articular knee ligament; primary restraint
to anterior tibial translation; poor healing
capacity

Tissue-building metabolic response; collagen
synthesis upregulation following optimal loading

Encircles radial head at elbow; maintains
proximal radioulnar joint integrity

Traction injury at secondary ossification centre
in skeletally immature; e.g., Sever's disease,
Osgood-Schlatter

Weakest lateral ankle ligament; most
commonly sprained ankle ligament

Tendon or ligament pulls away a bone fragment
at its attachment during excessive loading

9-point clinical assessment of generalised joint
hypermobility

Second lateral ankle ligament; torn in Grade II-
Il sprains

Tissue-breaking metabolic response; collagen
degradation via MMPs post-loading

Ongoing mechanical and functional instability
after lateral ankle sprain; proprioceptive deficit

Primary structural collagen of tendons and
ligaments; arranged in parallel fibres; high
tensile strength

Audible or palpable snap from iliopsoas tendon
over iliopectineal eminence

Time-dependent progressive elongation of
connective tissue under sustained constant
load

Relatively avascular zone of tendon (e.g.,
Achilles 2-6 cm above insertion); predilection
for tendinopathy and rupture

Strong medial ankle ligament complex; resists
excessive eversion; rarely sprained

Muscle-tendon unit lengthening under load;
primary stimulus for tendon adaptation
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Enthesis / Enthesopathy

Extracellular matrix (ECM)

Fascia

Femoroacetabular Impingement (FAI)

Force closure

Glenohumeral joint

Golgi Tendon Organ (GTO)

Hypermobility Spectrum Disorders (HSD)

hEDS (Hypermobile Ehlers-Danlos Syndrome)

lliofemoral Ligament (Y Ligament)

lliotibial Band (ITB)

Isometric loading

Labrum (acetabular)

LCL (Lateral Collateral Ligament)

Ligamentous laxity

MCL (Medial Collateral Ligament) of knee

Mechanotransduction

MMP (Matrix Metalloproteinase)

Myofascial chain

Neovascularization

Tendon or ligament bone attachment site;
inflammation/degeneration = enthesopathy

Non-cellular structural components of
connective tissue: collagen, proteoglycans,
elastin

Dense fibrous connective tissue enveloping all
structures; the tensional body-wide network

Structural conflict between femoral head and
acetabular rim; labral tear mechanism

Active muscular stabilization of joints —
complements passive ligamentous stabilization

Shoulder ball-and-socket joint; most mobile and
least inherently stable joint

Proprioceptive receptor at musculotendinous
junction; signals force and stretch

Symptomatic joint hypermobility not meeting
hEDS criteria

Heritable connective tissue disorder; systemic
collagen insufficiency; multisystem
manifestations

Strongest ligament in body; restrains hip
extension and external rotation

Dense fascial band; lateral thigh stabilizer; TFL
and gluteus maximus transmit forces through it

Muscle-tendon contraction without joint
movement; analgesic in reactive tendinopathy

Fibrocartilaginous ring deepening the hip
socket; negative pressure seal; torn by FAI

Cord-like fibular collateral ligament; resists
knee varus; part of posterolateral corner

Excessive joint mobility from ligament
attenuation; may be pathological

Broad medial knee ligament; resists valgus
stress; excellent healing capacity

Conversion of mechanical forces into
biochemical signaling within cells

Enzyme degrading ECM components;
regulated by mechanical loading; key in tendon
remodelling

Connected pathway of muscles and fascia
transmitting forces across multiple joints

Pathological new blood vessel ingrowth in
degenerative tendinopathy; accompanied by
pain nerves
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Optimal loading

Paratenon / Peritenon

Patellar tendinopathy (Jumper's Knee)

PCL (Posterior Cruciate Ligament)

Plantar fasciitis/fasciopathy

Proprioception

Proximal hamstring tendinopathy (PHT)

Reactive tendinopathy

Relaxin

RICE/POLICE protocol

Sacroiliac Ligament Complex

Scapholunate Ligament

SIJ (Sacroiliac Joint)

Spring Ligament

Supraspinatus tendon critical zone

Tendinopathy

Tendon continuum model

TFCC (Triangular Fibrocartilage Complex)

Thompson test

UCL (Ulnar Collateral Ligament)

Loading within the physiological range
producing adaptation without damage — the
therapeutic sweet spot

Loose connective tissue sleeve around tendons
without synovial sheath; transmits blood supply

Overuse tendinopathy at inferior patellar pole;
deep knee flexion aggravated

Stronger cruciate; resists posterior tibial
translation; less commonly injured than ACL

Degenerative condition of plantar fascia at
calcaneal origin; morning pain characteristic

Joint position and movement sense from
mechanoreceptors in tendons, ligaments, and
joint capsules

Overuse tendinopathy at ischial tuberosity;
classic yoga overuse injury

Acute overload response; reversible with load
management; first stage of tendon continuum

Pregnancy hormone increasing ligamentous
laxity; markedly increases SlIJ vulnerability

Acute injury management: Protection, Optimal
Loading, Ice, Compression, Elevation

Multiple ligaments stabilizing SIJ; most
powerful ligamentous complex in body

Intrinsic carpal ligament; most commonly
injured; scapholunate dissociation if torn

Posterior pelvic joint; very limited motion;
critical load transfer between trunk and legs

Plantar calcaneonavicular ligament; primary
support of medial longitudinal arch; supports
talar head

Relatively avascular zone 1 cm from humeral
insertion; most common rotator cuff tear site

Degenerative tendon condition; not primarily
inflammatory; complex failed healing response

Cook & Purdam model of reactive — disrepair
— degenerative tendinopathy spectrum

Fibrocartilage disc + ligaments at ulnar wrist;
critical for DRUJ stability and load transmission

Squeezing the calf with no plantarflexion =
positive test for complete Achilles rupture

Medial elbow ligament; resists valgus stress;
"Tommy John' injury
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Victorian Institute of Sport Assessment;
validated outcome measure for tendinopathy

VISA score

Windlass mechanism

Y-Ligament

Tightening of plantar fascia by toe dorsiflexion;
raises medial arch; creates rigid propulsive

lever

lliofemoral ligament — strongest ligament in
body; Y-shaped; restrains hip extension

Appendix B: Injury and Pathology Quick-
Reference Table

Condition Affected Structure High-Risk Yoga Safe Yoga
Postures Alternatives

Achilles Tendinopathy

Rotator Cuff Tear

Patellar Tendinopathy

Plantar Fasciopathy

ACL Injury/Deficiency

MCL Sprain

ITB Syndrome

SIJ Dysfunction

Achilles tendon

Supraspinatus,

infraspinatus etc.

Patellar tendon

Plantar fascia

ACL

Medial knee ligament

lliotibial band

Sacroiliac ligaments

Aggressive Downward
Dog heel drops;
Malasana

Plank, Chaturanga,
Handstand, Pincha
Mayurasana

Deep squats,
Vajrasana, Virasana,
Malasana

Malasana; aggressive
toe dorsiflexion
postures

Twisting on weight-
bearing knee; deep
knee flexion with
internal rotation

Lotus; Janu Sirsasana
forced; Virabhadrasana
valgus

Sustained lateral knee
loading; aggressive
Warriors

Prasarita
Padottanasana;
Upavistha Konasana;
one-legged postures

Isometric Utkatasana;
gentle Virasana;
modified Downward
Dog with bent knees

Warrior Il; seated
Gomukhasana arms;
Tadasana shoulder
work

Isometric Utkatasana at
60°; Setu Bandhasana;
Virabhadrasana Il

Seated postures;
Vajrasana plantar
stretch; gentle
Downward Dog

Straight-leg postures;
Warrior Il without
rotation; hip
strengthening

Supine postures;
supported
Virabhadrasana ll; hip
external rotation
strengthening

Trikonasana;
Gomukhasana; Supta
Matsyendrasana;
gluteal strengthening

Symmetric seated
postures; Setu
Bandhasana; supine
postures with support
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Condition Affected Structure High-Risk Yoga Safe Yoga
Postures Alternatives

Lumbar Disc Herniation = Posterior longitudinal Aggressive forward Bhujangasana;
lig; disc annulus folds; Halasana; Salabhasana;
Paschimottanasana supported Setu
Bandhasana; Cat-Cow
gentle
Lateral Ankle Sprain ATFL, CFL All standing postures in ~ Seated; supine; ankle
acute phase circles; progressive
weight-bearing return
Proximal Hamstring Hamestring proximal Paschimottanasana; Bent-knee forward
Tendinopathy tendon at ischium Uttanasana; folds; isometric
Hanumanasana hamstring work;
supported postures
Wrist Carpal ligaments; wrist Downward Dog; Plank; Dolphin; forearm
Tendinopathy/Instability  tendons Chaturanga; variations; fist
Handstand modifications; seated

and supine work

Hypermobility Multiple ligaments All end-range passive Active strengthening

Syndrome system-wide postures; deep hip postures; Warrior
openers; assisted series; proprioceptive
stretching training; isometrics

Plantar Fasciitis Plantar fascia at heel Barefoot standing on Supported standing;
hard floor; aggressive Vajrasana stretch;
heel drop seated practice;

cushioned surfaces

Appendix C: Recommended Reading and
References

1. Gray's Anatomy (Elsevier, 41st ed.) — Comprehensive anatomical reference including tendons
and ligaments

2. Frank H. Netter — Atlas of Human Anatomy (Elsevier, 7th ed.) — Visual anatomical reference
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4. Robert Schleip, Thomas Findley, Leon Chaitow (Eds.) — Fascia: The Tensional Network of
the Human Body (Elsevier, 2012)

5. Cook JL, Purdam CR — Is tendon pathology a continuum? A pathology model to explain the
clinical presentation of load-induced tendinopathy (British Journal of Sports Medicine, 2009)

6. Khan KM, Scott A — Mechanotherapy: How physical therapists' prescription of exercise
promotes tissue repair (British Journal of Sports Medicine, 2009)

© SKM Yoga | Confidential — For Teacher Training Use Only



SKM Yoga Teacher Training | Tendons, Ligaments & Yoga | Dr. Shivam Mishra

7. Alfredson H et al. — Heavy-load eccentric calf muscle training for the treatment of chronic
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— End of Text —

Om Shanti Shanti Shanti
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