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BONES AND WIRES
 Looking Inward 1
 Our Anatomy
 BONES AND WIRES
 The structure
 1. Talking about bones in general
 � Ideas from B4L (Bones for Life)
 ���� The bones support the whole body. The SKELETON is a mobile framework of bones providing rigid support for the body.
 ���� Strong bones are built by dynamic confrontation with gravity (((bbbuuummm---bbbuuummm)))
 ���� The SKELETON outsmarts gravity by UNIFYING the whole body in an ORGANIZATION that supports SPRINGY walk. We need to develop an organization for a good alignment in our POSTURE.
 ���� At a cellular level, DYNAMIC MOVEMENT enables the blood that is filled with nutrients and oxygen to penetrate the bone and support the growth of new cells.
 ���� DYNAMIC MOVEMENT that STIMULATES BONE GROWTH:
 ���� springy, rhythmic PRESSURE(= dynamic walking) ���� CONFIGURATION of movement derived from evolution that are EFFICIENT and
 ECONOMICAL ���� COOPERATION of ALL the body in HARMONY ���� transmission of pressure (from one polarity to another) in a DOMINO EFFECT ���� STRUCTURE AND FUNCTION-� are INTERDEPENDENT, we need to avoid
 COMPRESSION and DESVIATION ���� primary condition: SECURE a SAFE POSTURE ���� align posture into safe-weight-bearing uprightness ���� to develop the ability to RESTORE the equilibrium. ���� enhance pleasure of moving � BIOLOGICAL OPTIMISM
 ☯ Ideas from Anatomy of Hatha Yoga
 ���� “The scar of evolution” (Elaine Morgan)
 The first bipedalists were not semi human creatures. They were animals opting to walk on their hind legs. It was a costly option for them to take up, and we are still paying the price
 ���� Two defining characteristics of the modern human form:
 ���� the upright two-legged posture ���� the ability to stand erect with minimal muscular activity in our thighs, hips and
 backs
 ���� We can relax when we stand because we can lock our knees and balance on our hip joints without much muscular activity. We can balance our weight on top of the relaxed thighs.
 ���� “locking the knees” has 2 implications:
 � hamstrings will be relaxed � additional extension will be stop by ligaments

Page 2
                        

BONES AND WIRES
 Looking Inward 2
 Our Anatomy
 ���� usually instructors advise against this, but not all is negative ���� students, too frequently, rather than experimenting with the nuances of partially
 relaxing hamstrings, alternating this with tightening both quads and hamstrings at the same time, take the “easy” way out by simply locking their knees, ending up with a sense of vague discomfort in their knees the students, (they may use a combination of active quads and relaxed hamstrings, or they may hyperextend their knees and support the posture with no more than bony stops and ligaments)
 ���� so…NOT locking, but EXTENSION of the KNEES (connected to the idea of pushing
 from the heels to stretch the sitting bones…)
 ���� Our relatively relaxed upright posture is possible because a plumb line of gravity drops straight down from head to foot:
 ���� through the cervical spine ���� through the lumbar spine ���� behind the axial centre of the hip joints ���� in front of the extended knee joints ���� centre of the heel
 Because the ankle joints do not lock, keeping balance requires holding some tension in
 calf muscles and in the front. You can both relax or tense in standing poses…
 “From the perineum to the crown, through all the chakras and parallel hips that go well with the ribs and the shoulders middle line. We move around that axis” (Iyengar)
 Standing poses extension
 Sitting poses flexion
 Lying poses rotation
 forward Inversions
 backward
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 ���� APPENDICULAR AND AXIAL SKELETON
 ���� appendicular
 The bones of the appendages (upper and owe extremities). It is appended to the axial
 skeleton, the upper extremities attached to the sternum at the STERNOCLAVICULAR joints and the lower to the sacrum at the SACROILIAC joints.
 ���� axial
 The bones that lie in the central axis of the body, skull, vertebral column and rib cage
 including the sternum.
 ���� together, the two units form the frame upon which the entire body is organized.
 Hip joints (sites for flexing, extending and rotating thighs) do NOT form axial-appendicular junctions, both femur and pelvic bone are appendicular skeleton and the pelvic bone alone articulates with the axial skeleton
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 ���� The APPENDICULAR SKELETON
 ���� LOWER extremities � form the foundation for standing positions
 � pelvic bones � with the sacrum comprise the pelvic bowl
 which is thus an axial-appendicular combination of 3 bones
 � femur � patella (kneecap) � tibia (the shine is the anterior border of it) � fibula (laterally, deep to calf muscles) � bones of ankle and feet including tarsals,
 metatarsals and phalanges
 ���� UPPER extremities � used for manipulating objects and often an important accessory for bracing difficult standing poses
 � clavicle (collarbone) � the only bone of upper extremities that
 forms a joint (sternoclavicular joint) with the axial skeleton. It is the most commonly broken
 � humerus (bone of arm) � radius (thumb side) � ulna (little finger side) � the last two are the bones of the
 forearm:
 * in supination: they are parallel * in pronation: they form a long skinny X
 � bones of wrist and hand including:
 carpals, metacarpals and phalanges
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 ���� AXIAL SKELETON
 Forms the bony axis of body
 ���� skull
 ���� vertebral spine
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 ���� rib cage
 ���� sternum
 When alignment fails…later on problems with muscles.
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 ☯ Ideas from Anatomy of Movement
 ���� SKELETON (p. 7)
 It is a mobile framework of bones providing rigid support for the body. The bones also serve as levers for the action of muscles
 ���� 3 basic shapes: � long (ulna) � short (talus) � flat (scapula)
 ���� components: � 2/3 mineral (mostly calcium salts) RIGIDITY � 1/3 organic ELASTICITY
 ���� subjected to mechanical strain: � gravitational pressure from the body itself � movement (muscle contraction)against resistance (lifting a heavy object) � gravitational pressure (traction) from external objects (supporting a heavy
 object)
 Let’s do a research on the weight of the different parts of the body
 ���� Internal anatomy of a BONE (p. 8)
 Bones have evolved to withstand all these types of strain
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 ���� alveolar (spongy) structure: fibers are arranged in rows along the lines of greatest mechanical stress
 ���� hollow tube: sturdier than a solid structure ���� marrow (contained in the dyaphisis): red in children becomes yellow in adults.
 Where blood cells are manufactured ���� periosteum: covers the external surface, carries blood vessels and functions in
 bone repair ���� compact bone: thickest in the middle section of the dyaphisis where
 mechanical strains are greatest
 ���� articulating cartilage: that covers articulating surfaces
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 ���� JOINTS (p. 9)
 Joints are areas where bones are linked together
 ���� different degrees of mobility
 � little: bones are linked simply by fibrous connective tissue or cartilage (ribs-sternum) ANPHIARTHROSES
 � freely-movable joints: discontinuous joints or DIARTHROSES. There is space in between them, a fluid-filled cavity. The components are enclosed in a sleeve like structure. The outer layer is composed of dense connective tissue and represents a continuation of the periosteum; they are the ligaments that hold the bones together. The inner layer, the SYNOVIAL membrane, secretes synovial fluid which fills the articular cavity and lubricates the joint. That’s why they are called synovial joints
 � nothing: the bones are in close contact separated only by a thin layer of fibrous connective tissue (cranium bones)SINARTHROSES
 ���� articulating surfaces (sometimes called facets)
 These surfaces are shaped to fit together but also allow movement
 ���� congruency
 The articulating surfaces do not always make a snug fit, some joints are more stable and
 less likely to be injured than others: shoulder � shallow, looser (less stable) hip � deep, snug-fitting (more protected)
 ���� articular cartilage and synovial cavity Gap (virtual) between the articulating ends of the two bones in a joint (area of the articular cartilage and synovial cavity NOT opaque to X-rays)
 ���� dislocation or subluxation
 A bone is moved completely or partially from its normal position due to some trauma. There is associated damage to ligaments. The most common dislocations
 are in fingers, thumb and shoulder joints.
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 ���� CARTILAGE (p. 11) Shiny, whitish connective tissue that covers articulating surfaces
 Its composition is similar to the bone but more hydrated and elastic. It protects the underlying bone.
 ���� types of stress:
 � gravitational pressure � friction from the movement itself
 It is well-adapted to these stresses, being strong, resilient and smooth. Thus it can absorb
 shock allow some sliding of the bones relative to each other
 ���� may be damaged
 � trauma � excessive wear (when the ends of the bones do not provide a good “fit”)
 OSTEOARTHRITIS, REUMATOID ARTHRITIS Inflammation, pain, stiffness of the joints and surrounding muscles
 ���� it does not contain blood vessels. It receives nutrients from the synovial fluid and from blood vessels of the perichondrium and periosteum
 ���� FIBROCARTILAGE contains high concentration of collagenous (white) fibers and
 is specially adapted for absorbing shock. It is found in:
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 � intervertebral disks
 � hip
 � menisci
 � symphysis pubis They protect and improve articulating congruency
 Look for different types of cartilage
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 ���� JOINT CAPSULE (p. 12)
 ���� sleeve like structure enclosing the joint that prevents loss of fluid and binds together the ends of the articulating bones (watertight)
 ���� it is stronger where movement must be prevented. Fibers of the outer capsule are often arranged in parallel bundles (ligaments)
 ���� the capsule may be arranged loosely or in folds where movement is allowed
 ���� the outer layer is composed of dense connective tissue and represents a continuation of the periosteum
 ���� the inner layer (SYNOVIIAL membrane) is composed of loose connective tissue.
 This membrane secrets SYNOVIAL fluid, which fills the articular cavity. This fluid lubricates the joint, provides nutrients to the cartilage and contains phagocytic cells which remove debris and microorganisms from the cavity
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 ���� LIGAMENTS (p. 13)
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 ���� they are dense bundles of parallel collagenous fibers. They are often derived from the outer layer of the joint capsule but they can be outside as well as inside of it
 ���� they strengthen and stabilize the joint in a PASSIVE way, they cannot actively
 contract nor can they stretch (except for a few ligaments which contain a high proportion of yellow elastic fibers)
 ���� PROPRIOCEPTIVE SENSITIVITY � Ligaments contain numerous sensory nerve cells
 capable of responding to the speed, movement and position of the joints, as well as to stretching or pain. This cells constantly transmit such information to the brain, which in turn sends signals to the muscles via motor neurons
 ���� excessive movement or trauma
 Sprain or rupture of ligaments
 Collagen
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 2. Yoga and the Spine (p. 30)
 ☯ Introduction
 ���� The skeleton spine, a protective structure that allows for free movement but is stable enough to offer protection to those vital yet delicate tisúes, is perhaps nature´s most elegant and intrincate solution to the dual demands of sthira y sukha
 ���� Human spine is unique among
 all mammals in that it exhibits both primary and secondary curves
 ���� PRIMARY CURVES � kyphotic: thoracic and sacral
 ���� SECONDARY CURVE � lordotic: cervical and lumbar
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 Only true biped requires both pair of curves (primates have some cervical curve, but no lumbar lordosis, which is WHY THEY CANNOT WALKCOMFORTABLY on TWO LEGS for LONG)
 ���� The primary (kyphotic) curve was the first FRONT-BACK spinal curve to emerge as
 aquatic creatures made the transition to land.
 ���� the lateral undulations (fish, snake…) cease to be useful for a creature that supports its belly off the ground on four limbs. The successful early quadrupeds would have been those that arched their bellies away from the earth so that the weight-bearing and movement forces were distributed INTO THE LIMBS and away from the vulnerable center of the spine
 ���� this parallels the fact that the cervical spine was the site of the first development
 of a secondary curve as our quadrupeds ancestors found a survival benefit to LIFTING their HEAD and gazing from the ground immediately in front of them, out to the horizon
 ���� In the individual development:
 ���� in uterus � the entire spine is a primary curve
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 ���� head goes through the birth canal � the neck experiences its secondary (lordotic) curve for the very first time, negotiating the 90° turn from the cervix into the vaginal passage
 And what if they are delivered in a caesarean section?
 ���� 3-4 months � postural development proceeds from the head downward, the cervical curve continues to develop after you learn to hold up the weight of your head
 ���� 3-9 months � cervical curve fully forms when you learn to sit upright
 ���� 9-12 months � after crawling and creeping on the floor four months, you must acquire a lumber to bring your weight over the feet
 What might happen if there is no crawling?...
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 ���� 12-18 months � as you begin to walk the lumbar spine straightens out of its primary, kyphotic curve
 ���� 18 months-3 years � lumbar spine starts to become concave forward (lordotic) ���� 5-8 years � that lordotic curve will be outwardly visible ���� after 10 � the lumbar curve fully assumes its adult shape
 From an engineering perspective, humans have the SMALLEST BASE of SUPPORT, the HIGHEST CENTER of GRAVITY and the HEAVIEST BRAIN. As the only true biped mammals on the planet, humans are also the least mechanically stable creatures. The disadvantage is offset by the advantage of having that big brain: it can FIGURE OUT HOW to make the whole thing work efficiently
 The STRUCTURAL BALANCING of the forces STHIRA y SHUKA in your living body relates to
 the principle called INTRÍNSIC EQUILIBRIUM: a deep source of support that can be uncovered through yoga practice
 The skeleton in Tadasana
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 ☯ Intrinsic equilibrium
 ���� Remove all the muscles that attach to the spine � it does not collapse, WHY? ����
 INTRINSIC EQUILIBRIUM. That is why the spine is a self-supporting structure and also why any spinal movement produces potential energy that returns the spine to neutral (same arrangement in rib cage and pelvis which are bound together under mechanical tension) ����This fact about the CORE STRUCTURES of the AXIAL SKELETON reveals a DEEPER TRUTH about how yoga practice appears to LIBERATE POTENTIAL ENERGY from the BODY.
 ���� True to the principles of yoga and yoga therapy, the most profound CHANGES OCCUR WHEN THE FORCES OBSTRUCTING THIS CHANGE ARE REDUCED. In the case of intrinsic equilibrium, a deep level of built-in support for the core body is involved ���� this does not depend on muscular effort because it is derived from the relationship between the non-contractile tissues of cartilage, ligaments and bone ���� when this support assists itself, it is ALWAYS because SOME EXTRANEOUS MUSCULAR EFFORT HAS CEASED TO OBSTRUCT IT
 ���� It takes a lot of energy to fuel our constant, unconscious muscular exertion against
 gravity ���� that is why the release of that effort is associated with a feeling of LIBERATED ENERGY and an INCREASED VITALITY in the body.
 Yoga, the restorative work on the MITRA, can help you to release the STORED POTENTIAL
 ENERGY of the axial skeleton by identifying and releasing the less efficient EXTRANEOUS MUSCULAR EFFORT that can OBSTRUCT the expression of these DEEPER FORCES
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 ☯ Vertebral structure (p. 30)
 ���� Individual vertebrae are different in size and shape based on the functional demands of the varying regions of the spine
 There are, however, common elements:
 1. VERTEBRAL BODY
 2. POSTERIOR ARCH
 3. 4. ARTICULAR FACETS 5. 6. TRANSVERSE PROCESSES 7. SPINOUS PROCESS
 8. 9. PEDICLES 10.11. LAMINA
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 ���� TWO MAIN PARTS: ���� posterior, VERTEBRAL ARCH
 2 pedicles 2 articular processes (with its cartilaginous articulating surfaces or facets) 2 laterally-projecting transverse processes 2 laminae unite posteriorly to form � 1 spinous process
 ���� anterior, VERTEBRAL BODY more or less cylindrical 6 facets
 ���� VERTEBRAL FORAMEN It is the opening between the body and the arch. Many vertebrae lined up form the
 VERTEBRAL CANAL through which the SPINAL CORD passes
 1. VERTEBRAL CANAL
 2. SPINOUS PROCESS
 3. INTERVERTEBRAL
 FORAMINA
 4. ARTICULAR FACETS
 5. TRANSVERSE PROCESS
 6. SPINAL CORD
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 ���� INTERVERTEBRAL FORAMINA The spaces between the pedicles of adjacent vertebrae form a series of openings. As
 spinal NERVES branch off the spinal cord they exit through these foramina
 ���� VERTEBRAL LINKAGE (p. 33)
 Each vertebra is attached to its neighbour by three joints (except atlas/axis, p. 60):
 ���� 1 intervertebral disc (between the bodies)
 1. ANNULUS FIBROSUS: concentric rings of
 fibrocartilage
 2. NUCLEUS PULPOSUS: the centre, made of
 gelatinous substance
 Shock absorber and weight bearer
 ���� 2 articular facets (the 2 inferior of the top vertebra contact the 2 superior of the bottom one), they are small and serve mainly to guide movements
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 ☯ VERTEBRAL LIGAMENTS (p. 34)
 ���� Continuous � 3 extending the length of the vertebral column (from occipital to sacrum)
 ���� ANTERIOR longitudinal ligament (front of the vertebral bodies) �
 a brake to extension
 ���� POSTERIOR longitudinal ligament (back of the bodies) � a brake to flexion. In flexion it absorbs the thrust from the disc nuclei
 ���� SUPRAESPINOUS ligament (along the tips of the spinous process) �
 a brake to flexion ���� Discontinuous � the rest
 ���� ligamenta FLAVA (from lamina to lamina) �
 they are elastic and can be pierced during a spinal tap
 ���� INTERTRANSVERSE ligaments (connect the transverse processes) � sidebending stretches the opposite side
 ���� INTERSPINOUS ligaments (connect spinous processes)
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 ���� THE 24 VERTEBRAE AND ELEMENTS OF LINKIAGE
 They are bound to each other with intervening zones of cartilaginous discs, capsular joints and spinal ligaments, alternating zones of hard and soft tissue, network of ligaments of spine that connect the arches of adjacent vertebrae
 Bony tissue � passive, stable (STHIRA) vertebrae Soft tissue � active, moving (SUKHA) discs, facet (capsular) joints, network of ligaments
 The intrinsic equilibrium can be found in the INTEGRATION of the passive and active
 elements
 ���� column of vertebral bodies � deals with weight-bearing, compressive forces (gravity)
 ���� column of arches � deals with the tensile forces (movements)
 ���� Within each column, in the dynamic relationship of bone to soft tissue, there is a
 BALANCE of STHIRA and SHUKA. The STRUCTURAL elements of the spinal column are involved in an INTRINCATE DANCE that PROTECTS the CNS by NEUTRALIZING the forces of TENSION and COMPRESSION
 ���� Vertebral bodies transmit COMPRESSIVE forces to discs and these resist
 compression by PUSHING BACK ���� The column of arches transmits TENSION forces to all the attached ligaments
 which resist stretching by PULLING BACK
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 ☯ VERTEBRAL MOVEMENTS (p. 36)
 Movement of individual vertebrae are compounded such the entire structure has considerable mobility in 3 dimensions. Type and extend of mobility varies with different spinal regions
 ���� Effect in discs and ligaments: ���� SSSTTTHHHIIIRRRAAA and SSSUUUKKKHHHAAA are revealed in the components of an intervertebral disc. In a
 healthy disc, the nucleus is completely contained all around by the annulus and the vertebra. The annulus fibrosis is itself contained front and back by the posterior longitudinal ligaments. This results in a strong TENDENCY for the nucleus to always RETURN to the CENTRE of the disc, no matter in which direction the body’s movement propel
 ���� in FLEXION, the nucleus moves toward the back, tension in the ligaments in the
 back of the vertebra
 ���� in EXTENSION, the nucleus moves forward, tension in the anterior ligament
 ���� in LATERAL FLEXION, the nucleus moves to the opposite side, tension in the
 ligaments of that side as well
 ���� in ROTATION, some layers are stressed while others are relaxed. Because of the torsion effect on the fibers, there is a reduction in overall height of the disc (slight compression). The connecting ligaments between the transverse and spinous processes are in tension
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 ���� LET’S GO DEEPER ���� compression and decompression forces
 Weight-bearing activities and axial rotation (twisting movement) � produce symetrical (axial) COMPRESSIVE forces that FLATTEN the nucleus into the annulus which pushes back � DESCOMPRENSSIVE REACTION
 ���� if compressive force is high � the nucleus will loose some of its moisture to the
 porous bone of the vertebral body.
 When weight is taken off the spine, the HYDROPHILIC nucleus drags water back in, and the disc returns to its original thickness. That is why humans are a bit taller right after getting out of bed� connect it with Brigitte’s work
 ���� the movements of flexion, extension and lateral flexion produce asymmetrical
 movements of the nucleus; the result is the same: wherever the vertebral bodies move toward each other, the nucleus is pushed in the opposite direction, where it meets the counterpush of the annulus, which causes the nucleus to push the vertebral bodies back to neutral
 ���� assisting in this counterpush � the long ligaments that run the entire length of the spine, front and back.
 � the ANTERIOR LONGITUDINAL LIGAMENT runs all the way from the upper front
 of the sacrum to the front of the occiput, and it’s fixed tightly to the front surface of each intervertebral disc. When stretched in backward bending tend to spring body back to neutral and the increased tension at its attachment to the disc helps to propel nucleus back to neutral
 � POSTERIOR LONGITUDINAL LIGAMENT runs from the back of the sacrum to the back of the occiput, stretched in forward bend
 Note that all this activity occurs in tissues that behave INDEPENDETLY of the circulatory, muscular and voluntary nervous system � their actions do NOT present an energy demand on these other systems.
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 ���� TYPES OF SPINAL MOVEMENT
 ���� 4 possible movements: FLEXION, EXTENSION, AXIAL ROTATION (twisting) and LATERAL FLEXION (side bending). They occur more or less spontaneously in life. There are yoga postures that emphasize these movements as well. A more through look shows a 5th possibility: AXIAL EXTENSION. This doesn’t happen spontaneously. You have to learn how to make it happen intentionally
 Talking about the first four movements:
 ���� FLEXION AND EXTENSION, PRIMARY AND SECONDARY CURVES, EXHALATION AND INHALATION.
 � the most basic movement of the spine is the one that emphasizes its primary
 curve: FLEXION. Yoga pose: Child’s Pose-Dharmikasana, replicates the primary curves of the unborn child
 A simple way to identify all the primary curves: notice all the parts of body in contact with the floor in Shavasana. Consequently: secondary curves are present in all the body parts off the floor
 � from this perspective:
 Spinal flexion � increases primary curve, decreases secondary curve Spinal extension � increases secondary curve, decreases primary curve
 As far as movement is concerned, the relationship between primary and secondary curves is RECIPROCAL. The more you increase or decrease one, the more the other will do the OPPOSITE. Classic yoga exercise: cat/cow or Vidalasana. Supported at both ends by arms and thighs, spine’s curves can move freely in both directions, producing the shape changes of FLEXION and EXTENSION
 � as definition of breathing shows:
 SPINAL CHANGE IS = BREATHING SHAPE CHANGE
 Flexion is EXHALATION Extension is INHALATION
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 ���� SPATIAL and SPINAL PERSPERCTIVES in FORWARD/BACKWARD-BENDING POSES
 � flexion and extension � refer to the relationship of the spinal curves to each
 other � forward/backward bending � refer to movement of the body in space
 They are NOT interchangeable: Uttkattasana
 The body flexes forward but the spine is extended. Spine could be in flexion while body moves backward
 Distinguish movement of spinal curves in relation to each other from the movement of
 torso in space
 Exercise from B4L to create curves awareness, 1-III-10, Angelita
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 ���� SPATIAL and SPINAL PERSPECTIVES in LATERAL and TWISTING MOVEMENTS
 � TRIKONASANA Often referred to as lateral stretch and it’s
 true insofar as it lengthens the connective tissue pathway that runs along the side of the body. It is, HOWEVER, POSSIBLE to ENGTHEN the LATERAL LINE without ANY APPRECIABLE LATERAL FLEXION
 for more lateral line stretch � wide spacing of feet and intention to initiate movement primary from pelvis while maintaining the spine in neutral position � this is also more hip-opener
 for more lateral flexion � closer spacing of feet � more stabilization of
 the relationship between PELVIS and THIGHS (which would require the movement to come from lateral bending of spine) � PARIVRITTA TRIKONASANA
 The lumbar spine is almost
 entirely incapable of axial rotation (only 5°), which in this pose means that it will go wherever the sacrum leads it � for the lower spine to twist in the direction of this pose � pelvis would have to turn same direction
 if hips are restricted, lumbar spine appears to be moving in the opposite direction of rib cage and shoulders girdle rotation, and then, most of the twist will originated from first joints above sacrum that can freely rotate: the lower thoracic, T11-T12 and above. In addition the twisting of the shoulder girdle around the rib cage can create the illusion that the spine is twisting more than it really is. So, the body can indeed be twisting in space, but a CAREFUL OBSERVATION of the spine may tell WHERE EXACTLY the twisting is (or IS NOT) coming FROM
 if the pelvis is free to rotate around the hip joints (femur-iliac), this pose will exhibit a more evenly distributed twist throughout the spine (rather than an overloading T11-T12). The lumber spine will fully participate because the pelvis and sacrum are also turning; the neck and shoulders will be free, and the rib cage, upper back and neck will be open along with the breathing.
 Connect it with Trikonasana from Bri plus hip alignment
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 Talking about the 5th movement:
 ���� AXIAL EXTENSION, BANDHAS and MAHAMUDRA
 � axial extension, the 5th spinal, is defined as simultaneous reduction of both primary and secondary curves of the spine, which lengthens the spinal column beyond its neutral alignment
 ¿How would you illustrate/draw an axial extension?
 The “natural” movements of flexion/extension � primary and secondary curves have a RECIPPROCAL relationship.
 The “unnatural” axial extension � it bypasses this reciprocal relationship by REDUCING ALL 3 curves at ONCE
 Axial extension does NOT happen all on its own, requires
 CONSCIOUS EFFORT and TRAINING
 � that action involves a SHIFT in the TONE and ORIENTATION of the BREATHING STRUCTURES known as the BANDHAS – pelvic, respiratory and vocal – the 3 DIAPHRAGMS and surrounding musculature become more STHIRA � the ability of abdominal and thoracic cavities to change shape is more limited in axial extension � overall effect: ↓ breathing volume, ↑ in length
 � it’s possible to do it from many positions (seated, standing, in arm supports…). Overall yogic term to describe that state of spine and breath: MAHAMUDRA. This seated posture adds twisting action to axial extension and the bandhas. It is considered a supreme accomplishment to do this practice with all 3 bandhas, because it represents a complete merging of asana + pranayama
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 3. Shoulder and shoulder girdle (p. 97)
 ☯ Introduction INTRO ���� When we talk about the shoulder it’s important to understand that the scapula
 (p. 107), clavicle (p. 105) and humerus (p. 111) joints function as a biomechanical unit. The forces generated from one or in one of the segments affect the other two
 It involves three joints:
 ���� glenohumeral joint
 Shoulderblade + humerus (p. 112)
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 ���� acromioclavicular joint
 Shoulderblade + clavicle (p. 108)
 ���� sternoclavicular joint Clavicle + sternum (p. 106)
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 We define two regions with different functions:
 The scapulothoracic region The scapulohumeral region
 ���� The shoulder girdle (p. 105) is formed by the sternum (front), the clavicles (front) and the scapulae (back)
 ���� unlike the pelvic girdle, the shoulder girdle is incomplete. The scapulae have only tenuous and indirect connection to the sternum through the small acromioclavicular joints along with the small sternoclavicular joints.
 ���� the shoulder girdle is merely a framework, even so, it still acts as a foundation for
 the arms, forearms and hands; and for coming into the headstand that foundation must support the weight of the body (see Bri inversions). How can it do this? � The SCAPULA is the key
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 ☯ MOVEMENTS OF THE SCAPULA (p. 109)
 ���� The scapula lies very closet o the back of the rib cage (at the level of the 2nd to the 7th ribs) but it doesn’t articulate with it. It “floats” behind it, suspended in a net of muscles and ligaments
 ���� If we add the sternoclavicular and acromioclavicular mobility, the scapula can
 move in the ribcage in many directions
 ���� ELEVATION:
 The scapula moves upward and away from the ribcage (like balancing on the top of the shoulder)
 ���� DEPRESSION:
 It moves downward and fits more snugly against the ribcage
 ���� ABDUCTION (protraction):
 The medial border moves away from the vertebral column and the lateral angle moves anteriorly; it’s not a purely frontal movement because the ribcage is convex (45°)
 ���� ADDUCTION (retraction):
 The medial border moves closer to the vertebral column and the lateral angle moves posteriorly (narrowing the shoulders)
 ���� DOWNWARD ROTATION:
 The inferior angle moves superomedially while the lateral angle moves inferolateraly, the glenoid cavity is moving downward
 ���� UPWARD ROTATION:
 The inferior angle moves superolaterally and the superior angle inferomedially, the glenoid cavity moves upward
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 ���� With all these mobility the glenoid can move in many directions, increasing in this way the range of glenohumeral movements, giving the shoulder a great capacity of movement in space
 ���� The free movement of the scapula is aided by TWO GLINDING PLANES (fatty layers) (p. 115): between serratus anterior muscle and the ribcage and between subscapularis and serratus anterior muscles
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 ☯ MOVEMENTS OF THE ARM (p. 101)
 ���� FLEXION:
 Anteriorly. Taken to the extreme provokes vertebral extension and ribcage aperture
 ���� EXTENSION:
 Posteriorly, much smaller range. To the extreme: tendency to dorsal flexion and closed ribcage
 ���� ABDUCTION:
 Laterally. To the extreme: lateral thoracic flexion of the opposite side + aperture of the ribcage on the same side
 ���� ADDUCTION:
 Medially, combined with extension (behind the body) or flexion (in front of the body). To the extreme: lateral thoracic flexion on the same side + ribcage closed on the same side
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 ���� LATERAL ROTATION:
 Of the humerus on its axis (best visualized with the elbow bent). To the extreme: rotation of the spine
 ���� MEDIAL ROTATION:
 Same as above, the forearm moves behind
 externa
 interna
 There will be more in the muscles section
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 ☯ LIGAMENTS
 ���� Glenohumeral joint (p. 112)
 ���� from the bone point of view it’s a very movable and instable Joint. The size of the articulating surfaces is disproportionate
 The function of the glenoid labrum (fibrocartilaginous ring) is to increase the depth of the glenoid cavity creating in such way a better stability in the shoulder joint.
 The glenohumeral ligaments (whose function is to secure the upper part of the arm to the shoulder) as well as the capsule are attached to the glenoid labrum
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 ���� the capsule (quite loose) attaches around the glenoid cavity and around the head of the humerus. Weak points: especially anteroinferiorly where the three glenohumeral ligaments leave in between them a capsule sector with no support from muscles or ligaments (oval foramen), where the head of the humerus can move anteromedially and get dislocated
 ���� reinforcement:
 � superior: coracohumeral ligament, the strongest
 � anterior: glenohumeral ligaments
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 ���� ligaments of the capsule of the shoulder as a whole is not very strong � dislocation, most common: anteromedial movement of the humeral head
 The ligaments, like security belts, limit excessive translation and rotation of the head of the humerus in the glenoid cavity. The main one, the inferior glenohumeral ligament, is similar to a hammock.
 In rotation, the ligament moves back and forward to keep the head of the humerus in the glenoid cavity

Page 41
                        

BONES AND WIRES
 Looking Inward 41
 Our Anatomy
 Much of the stability comes from the compression of the head of the humerus into the cavity by the rotator cuff muscles whose tendons bend with the capsule. The ligaments provide a static stability by limiting passively extreme movements, while the rotator cuff muscles provide a dynamic stability by contracting and pushing the head and the glenoid together.
 ���� resting position of the joint (allowing maximal relaxation of the ligaments): arm in slight flexion, abduction and internal rotation
 ���� Sternoclavicular joint (p. 106)
 ���� the medial end of the clavicle corresponds with the first costal cartilage and fits in the manubrium
 ���� its movements generally are produced automatically by the movement of the scapula:
 � flexion/extension � elevation/depression � limited rotation on its axis
 ���� ligaments: anterior and posterior
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 ���� Acromioclavicular joint (p. 108)
 ���� between two oval surfaces, in the acromion and in the lateral end of the clavicle. Sometimes includes a meniscus
 ���� movements:
 � gliding � opening and closing of the angle formed by the two bones
 ���� the capsule is loose and there are 4 ligaments:
 � superior � inferior � the extrinsic coracoclavicular ligaments, anterolateral (trapezoid) that
 prevents the closure of the angle and � posteromedial (conoid)that prevents the aperture of the angle
 This light is going to encourage you to start breathing, enjoy it because that was our intention when we created this manual. The main thing is to enjoy what we do and to breath properly…I started collaborating and I got hook on, the same will happen to you Idoia, de toda la vida “la niña”
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 4. Thoracic cage: breathing I (p. 81)
 ☯ Introduction INTRO
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 ☯ Elements
 ���� RIBS + STERNUM, Bones, cartilages and ligaments
 STERNUM
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 Anteriorly, the joint of the costal cartilage is of synovial kind (except for the 1st rib), which allows some freedom of movements. This disposition varies depending on the level of the rib and decreases with age.
 RIBS
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 ���� RIBS + VERTEBRAE, bones and ligaments
 Posteriorly most ribs articulate with two thoracic vertebrae at three points.
 ���� the 12 dorsal vertebrae are located in the posterior wall of the ribcage, each articulating with two ribs. The vertebral bodys are heart-shaped
 ���� the head and tubercle of the rib are involved in the articulation. The two facets
 on the head contact the demifacets on the vertebral bodies, so the head of the rib is attached to the intervertebral disc, and the tubercle contacts the transverse process
 ���� the vertebral level of the anatomical reference points in the front of the ribcage
 is variable and depending on the phase of breathing can slightly change. In general, the superior border of the manubrium is at 2-3T and the sternum angle is in front of 4-5T and the xiphoid-sternum connection at 9T
 Each one of the first 7 pairs of ribs forms, together with the corresponding vertebra and
 the sternum, a ring directed anteroinferiorly.
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 ���� THE BUCKET HANDLE (p. 83)
 ���� the movements of a rib can be compared to those of a bucket handle
 As the rib moves up, increases the space inside. The movements of the ribs and the sternum change the diameter of the thoracic cage; those variations are produced by adding together the movements, in fact quite limited, that each rib is able to do.
 ���� the movement of the rib depends a little bit on its location, since it pivots on an
 axis passing through the two joints where it contacts the body and transverse process of the vertebra
 ���� because the shape of the vertebrae changes, the direction of those joints
 changes, changing in this way the movement
 In inhalation the ribs are elevated:
 � the diameter of the UPPER thoracic cage is increased in an anterior direction, there is more space between the spine and the chest
 � that of the LOWER thoracic cage is increased in a lateral direction, there is more space from side to side
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 ���� the lower part of the sternum is where there is more movement, since the movement from III to VIII ribs is greater than the generated at I and II rib level. The lower ribs, IX, X and XI, move laterally, which tends to widen the base of the thorax
 Exercise B4L ribs adjust with hands, 7-1-10/Huevo
 Movement of the sternum toward the hands, stretching the sternum, cartilage and ribs, Bri
 The Mitra effect
 ���� MOBILITY IN THE DORSAL REGION (p. 54)
 ���� D.1 to D.7 (between the scapulae), little mobility because the ribs are connected to the sternum by short pieces of cartilage
 ���� D.8, D.9 and D.10 the “false” ribs, with longer costal cartilage, mobility is greater
 ���� D.11 and D.12, special mobility in the dorsal-lumbar region. D.12 is like a dorsal
 vertebra on the top and like a lumbar one from below
 � between D.12 (short spinous process and cylinder-shaped articular processes) and L1, lumbar type of mobility: good flexion-extension, good lateral flexion and very little rotation
 � between D.11 and D.12, same mobility as in the dorsal region, amplify by the
 freedom from the floating ribs: good flexion-extension, (the spinous in D.11 is short), good lateral flexion and good posibilities for rotation
 Starting from below, D.12 is the first rotator hinge important for the vertebral column, and sometimes we force it too much in some twists
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 ☯ BREATHING- I
 ���� Introduction
 ���� breathing is the most important thing in life. Everything else can wait. It acts as a regulator of the whole psychophysical structure. When you decelerate the tempo of your breathing the mind clams down and the body relaxes more. When you accelerate the tempo, thoughts become more agitated and the body is tense. Breathing is both at the same time a tool and a expression of the structural change
 ���� we need to understand the relation between breathing and the spine and the
 ribs. Anatomical awareness, a deep appreciation and joy for how the human system is built up, is a powerful tool for keeping our bodies safe and our minds grounded in reality
 ���� in the yoga practice we observe the intentional integration of mind, breath and body, the balance between prana and apana (that what comes in and that what comes out), between sthira and sukha (tension and relaxation), dukha and sukha (good space and bad space)
 ���� about SUKHA and DUKHA:
 Pathways must be clear of obstructing forces in order for PRANA and APANA to have a healthy relationship. If we interpret SUKHA as “good space” and DUKHA as “bad space”, we give attention to the blockages or obstructions in the system to improve function. When we make more “good space”, our pranic forces will flow freely and restore normal function. The body has all it needs, it doesn’t need anything from the outside.
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 ���� Breathing, gravity and yoga
 ���� in the uterus oxygen is delivered through the umbilical cord. Lungs are nonfunctional and mostly collapsed. The circulatory system is largely reversed. Humans even have blood flowing through vessels that won’t exist alter Barth, because they will seal off and become ligaments
 ���� being born means being severed from the umbilical cord. The very first of these actions declares your physical and physiological independence, IT IS THE 1st BREATH, and it’s the most important and forceful INHALATION you will ever take in your life
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 ���� the initial inflation of the lungs causes essential changes to the entire circulatory system. The 1st breath causes blood to surge into the lungs, the right and left side of the heart to separate into two pumps and the specialized vessels of fetal circulation to shut down and seal off. It needs to overcome the initial surface tension of the collapsed and amniotic-fluid-filled lung tissue. The force required (NEGATIVE INSPIRATORY FORCE) is 3-4 times greater than that of a normal inhalation
 ���� it’s also another 1st time experience the WEIGHT of the body in space. Stability and mobility are an issue. Right away you have to start doing something (food!) which involves the complex action of simultaneously breathing, sucking and swallowing � the muscles involved create the 1st postural skill � supporting the weight of the head (coordinated action of many muscles), and –as with ALL postural skills- a balance between mobilization and stabilization
 ���� postural development continues from the head DOWNWARD, until you begin walking (around the 1st year) culminating with the completion of lumbar curve (around 10 years)
 ���� life on this planet requires an integrated relationship between breath
 (prana/apana) and posture (sthira & sukha). When things go wrong with one, by definition they go wrong with the other. When the body is upright with a good alignment, there is space enough for the organs so the breathing can massage them, same with the spine. Correcting the inadequate use, the excessive muscular tension will disappear. The action of the diaphragm and the ribs in breathing will, automatically, take care of itself. Breathing supports movement and movement supports breathing
 When you don’t let your chest collapse and sink, a slight vacuum is created in the lungs and the air will be pushed into it
 The effect of the Mitra improving that relation
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 ���� Definition of breathing
 ���� BREATHING- the passage of air into and out of the lungs- is MOVEMENT, one of the fundamental activities of living things. Specifically, breathing involves movement in two cavities: thoracic and abdominal
 ���� the 2 CAVITIES:
 � both contain vital organs, are bound posteriorly by the spine, are open at one
 end (top and bottom) to the external environment, share the DIAPHRAGM (floor and roof) and are mobile: they CHANGE SHAPE
 important for breathing � differences: ABDOMINAL cavity changes SHAPE, like a water balloon,
 noncompressible, while the THORACIC cavity changes SHAPE and VOLUME, like a flexible gas-filled container, compressible and expandable
 � any increase of volume in the abdominal cavity will produce a corresponding
 decrease in the volume of the thoracic cavity
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 ���� Volume and pressure
 They are inversely related
 ���� INHALATION � because air flows toward areas of lower pressure, increasing the volume inside the thoracic cavity will decrease pressure and cause air to flow into it
 You ARE NOT PULLING air INTO the body, on the contrary, air IS PUSHED INTO the body by ATMOSPHERIC pressure that ALWAYS surrounds you. The increasing volume of the thoracic cavity pushes downward on the abdominal cavity, which changes shape. Taking care of the EXHALACIÓN, the INHALACIÓN will take care by itself
 ���� EXHALATION � (passive recoil) during relaxed breathing, exhalation is a passive reversal of the process above. Thoracic cavity and lung tissue (stretched open in inhalation) spring back to their initial volume, pushing the air out and returning the thoracic cavity to its previous shape
 Reduction in elasticity of tissues � decreases body’s ability to exhale passively � respiratory problems
 ���� ACTIVE EXHALING � the musculature surrounding the two cavities contracts in a way that the abdominal cavity is pushed upward into the thoracic cavity, or the thoracic cavity is pushed downward into the abdominal cavity, or any combination of the two
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 ���� 3 dimensional shape changes of breathing
 ���� the inhalation increases the volume of the chest cavity in 3 dimensions. The exhalation decreases the volume in 3 dimensions
 ���� that shape change in the thoracic cavity
 changes the shape (NOT VOLUME)in 3-D in the abdominal cavity
 ���� that’s why the condition of the abdominal
 region has such an influence on the quality of breathing, and the quality of breathing has a powerful effect on the health of abdominal organs
 ���� abdominal shape during breathing: Inhalation = spinal extension Exhalation = spinal flexion Expanded definition of breathing
 Breathing, the process of taking air into and expelling it from the lungs, is caused by a 3-
 D changing of shape in the thoracic and abdominal cavity
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 ���� More elements of the mechanism of breathing
 ���� lungs � the air comes in through the nostrils, it takes the temperature of the body and
 dust is held in the nasal hair while the mucosa from the walls moistures it. The trachea leads the air to the lungs. The esophagus (tube originated in the lower part of the mouth) crosses the trachea, the epiglottis closes the passage
 � the pair of lungs, semiconoid-shape organ, takes most of the thoracic cavity and seems to rest on the ribs. It is constituted by many small air-bags (alveoli), which walls have a thin and rich blood-vessel net, not forgetting the nerves that lead all their movements. The PLEURA, a serous membrane that surrounds the lungs, segregates a lubricating fluid to relieve friction
 � the heart is inlaid between the two lungs
 Observe that the upper tip of the lung reaches the clavicle level Observe as well the position of the liver and the stomach under the lungs, both separated from the latter by the diaphragm (that is not shown here)
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 ���� respiration and circulation
 � we derive our fuel from the food we eat. Cells in the body break down the chemical in food into simpler compounds, releasing energy and producing water and carbon dioxide as a waste products � METABOLISIM
 � this requires oxygen. When we inhale air fills our lungs and oxygen is absorbed
 into the blood stream. At the same time, the waste carbon dioxide passes from the blood into the lungs to be exhale. The oxygen-rich blood returns to the heart and is then pumped to all parts of the body to be used in metabolism
 ���� moving oxygen
 Oxygen is transported in the blood by the red blood cells � they contain a protein called HAEMOGLOBIN which binds with oxygen and carries it in the bloodstream to the parts of the body that need it and then released so it can be used. Haemoglobin contains iron and turns red when combined with oxygen
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 ���� Mental aspects ���� the NEURONS (brain cells) have a high rate of metabolism, so the brain requires
 much more oxygen relatively than any other organ of the body
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 ���� the path: the diaphragm moves down, air is drown into � exchange of gases to and from the blood in the lungs � the arteries carry oxygen-rich blood to all parts of the body � the common CAROTID artery supplies the head and neck with oxygenated blood � the JUGULAR veins bring oxygen-depleted blood from the head back to the heart via the superior media cava � Veins take the blood from the body back to the heart…
 ���� REMEDY for STRESS � BREATH DEEPLY
 To provide enough oxygen to the brain is the most important tool to deal with tension. Insufficiency of oxygen means the loss of mental balance, concentration and control of the emotions
 ���� MENTAL BENEFITS of PROPER BREATHING
 � Improved concentration and greater clarity of thoughts � Increased ability to deal with complex situations without stress � Better emotional control and equilibrium � Improved physical control and coordination
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 ���� THE 2 BRAINS. As well as controlling the opposite sides of the body, the 2 halves of the brain have specific functions and deal with different aspects of our life. Here we see some of the characteristics of the 2 hemispheres. YOGIC BREATHING exercises help you to keep them in BALANCE
 � RIGHT side:
 Calming-intuitive-simultaneous-holistic-inner directed-emotional-subjective-feminine-cool-moon-Shakti-Yin-Ida Nadi-spacial and non-verbal activities � LEFT side:
 Aggressive-logic-sequential-analytical-outer directed-rational-objective-masculine-hot-sun-Shiva-Yan-Pingala Nadi-mathematical and verbal activities
 ���� Pranic benefits
 Breath is the outward manifestation of prana, the VITAL FORCE OR ENERGY that flows through the physical body but is actually in the astral body.
 By exercising control over breathing you can learn to control the subtle energies within the body and ultimately gain full control over the mind.
 Consciously controlled prana is a POWERFUL, VITALIZING and REGENERATING force. It can be manipulated for self-development, for self-healing of seemingly incurable diseases and for healing others
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 ���� Chakras
 The areas in the Pranic sheath of the astral body where many nadis, or astral nerves come together.
 Each chakra has many “wires” leading in and out. They represent the vibratory level of the astral body, becoming more subtle as they ascend. Through breathing exercises (Pranayama) the yogi tries to raise her vibratory level.
 SUSHUMNA NADI corresponds to the spinal cord in the physical body. PINGALA NADI and IDA nadis flow through the right and left nostrils and run down each side of the SUSHUMNA NADI. 7 energy centres (chakras) are located along the SUSHUMNA (central canal).
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 An energy blockage in these astral tubes or meridians may result in physical and mental disease, so yoga exercises work in a similar way to acupuncture to purify and strengthen the nadis. Of the 72.000 nadis, Sushumna, Ida and Pingala are of prime importance. During ordinary activity, the majority of prana flows through either the Ida or Pingala. Only DURING MEDITATION does it come into the Sushumna. Yoga breath exercise help to balance the energies.
 Experiment and observe the effects of practicing pranayama on the Mitra with the body more free of blockages

Page 62
                        

BONES AND WIRES
 Looking Inward 62
 Our Anatomy
 5. The pelvic girdle: the bowl in balance
 Before anything else, the PELVIS is the bowl, and the HIP joint is the connection of that bowl with the legs.
 ☯ INTRO (p. 40 + p. 175)
 ���� It´s a girdle formed by the sacrum and the coccyx (a vestige of a tail at the end of
 the sacrum) posteriorly, and laterally and anteriorly by the two iliac bones (connected with the previous one through the sacroiliac joints). Together with the muscles of the pelvic floor it’s like a basin which supports the spine and the weight of the upper part of the body. The pelvis is the middle point of the body and is here where our gravity centre is.
 ���� It’s like a big bowl on the top of a small one (the true pelvis). The superior and
 inferior openings of the lesser pelvis are called pelvic inlet and pelvic outlet.
 ���� It’s the transition between the trunk and the legs, it’s where the femur articulates with the trunk, hidden among big masses of muscles. Its stability and the strength of its muscles make standing and walking possible.
 ���� It’s a pressure-transmission element:
 ���� pressure for the weight of the upper body ���� contrapressure from the floor through the lower extremities
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 ☯ ELEMENTS
 ���� ILIAC (p. 41): a kind of helical bone, consists of three fused parts, the ilium, ischium and pubis, linked by a Y-shaped cartilage centered in the acetabulum
 ���� observe the lateral view:
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 Note: the iliac crest (2), the acetabulum (1), the ischiopubic ramus (6), the ischial tuberosity (sitting-bone, 1 next pic), the symphysis pubis (pubic bone), internal and external (8) iliac fossa, anterosuperior iliac spine (3), greater (4 next pic) and lesser (2 next pic) sciatic notch (back of the iliac)
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 ���� symphysis pubis
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 ���� pelvic shape(p. 43)
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 ���� SACRUM AND COCCYX (p. 45)
 ���� from a lateral view, we observe the concave shape of the sacrum in front, which
 corresponds with sacral kyphosis posteriorly. Unlike the dorsal kyphosis, this one is not mobile since the vertebrae which compose the sacrum are fused
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 ���� worth noting that the obliquity or horizontality of the sacrum is going to depend on the relation with L5. We measure this relation with the lumbosacral angle (LSA); in this way we can determine its position
 The wider the lumbosacral angle is, as compensation, the more stressed the lumbar lordosis will be, which requires more work for the supporting muscles and this can create discomfort, fatigue and even pain (look at the left spine). If the lumbosacral angle is decreased, the lordosis is less accentuated and the muscles do not have to work so hard (look at the right spine). Placing a foot on the top of a step or elevated surface is a good resting posture for the column.
 ���� The sacrum breaths performing the movements of nutation and
 counternutation. They are sacroiliac rail-and-groove slippages of the sacrum between the pelvic bones, like a pendulum. This movement is synchronized with that of the occiput via a rigid meningeal$$$ tube that acts as a central link between both
 ���� actually, the sacrum is a place of constant micro-movements connected with lung breathing, marching or physical exercise and with the primary respiratory movement. There is sacroiliac joint osteoarthritis and when there are misalignments and blockages can generate multiple disorders, such as sciatic nerve pain, lumbosacral pain, urinary and genital perturbances, hormonal disturbances, headaches, balance disturbances, etc. The sacral angle is very important for the lumbar lordosis, is the structural base on which the rest of the vertebral column will sit
 ���� coccyx or tailbone
 Remember it when we talk about activating certain muscles of the pelvic floor
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 ���� SACROILIAC JOINT (p. 47)
 ���� it is an ellipsoid synovial joint; formed between the auricular surfaces of the sacrum and the ilium, presents an articular capsule. This capsule is often confused in most of its extension with the intrinsic ligaments of the joint, the anterior sacroiliac ligament and the posterior sacroiliac ligament
 ���� in our classes, in general, we will use the following dynamic in the combined movement of sacrum and ilium:
 � the sacral base (the top border) moves posteriorly (navel toward the back),
 helped in the movement by the action of the muscles of the pelvic floor which will pull from the coccyx making it to recoil= counternutation movements. Observe the effect of this movement in the iliolumbar ligaments (which run from the transverse process of L4 and L5 up to the iliac crest) in p. 52: the upper one (from L4) is stretched and the lower one (from L5) is relaxed. The vertebrae open in the back and are no so compressed in the front, where a excessive tilt forward of the base of the sacrum can make the L5 slide forward
 � at the same time, the anterosuperior iliac spines move forward while the ischia move and stretch backward (if we place the hands on the waist with the thumbs pointing Howard the spine, the thumbs push both sides of the waist forward)
 � In this way the sacroiliac joints are stabilized and we are not “hanging” from the sacroiliac ligaments
 Sacroiliac on the Mitra 12-4-10/Ángel and on the brick
 Lower back roll
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 ���� SACROILIAC LIGAMENTS (p. 48)
 ���� the sacrum is suspended between the two iliac bones through the sacroiliac ligaments. The posterior ligaments are thick and strong and their fibers are orientated in multiple directions
 Back view of the pelvis ligaments
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 ���� we can imagine it bilaterally like the ropes in a swing. The anterior and inferior sacroiliac ligaments seem to hold the sacrum from below, as if it were the sit of a child swing
 ���� the sacrum can fit into a cupped hand, in decubitus position, prone (lying face downward) or supine (lying on the back). With a slight compression you can feel an oscillatory to and fro movement of the base and the apex of the sacrum, synchronized with the movement of flexion and extension that can be perceived in the cranium
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 ���� many of us have suffered from a blow or traumatism in the sacrum, in the pelvis on in the legs. It’s quite probable that these traumatisms have had repercussions in the sacrum or in the pelvic or lumbar areas. The primary breathing mechanism and its corresponding cranial rhythmic impulse are affected by blows or traumatisms, diseases, stress, strong emotional circumstances or mental blockages, bad sport practice or insufficient or decompensated breathing
 ���� the lower back and leg pain are a widespread problem in this society. The
 problems with the sciatic nerve, the psoas muscle and the sacrum are in most of cases the responsible for these pains. In order to relieve this ailments we have to adjust the sacrum
 ���� the key for injure prevention in the yoga practice is to relax before moving with awareness, moving connecting the spinal movement with shoulder and hip movement. The sacroiliac joints give us freedom and lightness in the asanas. The good performance of the different elements helps in the flow of the transmission of the movement
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 ���� LUMBOSACRAL JOINT (p. 51)
 ���� different factors make the lumbosacral region much more vulnerable than other regions, diverse destabilizing forces involved in holding the upright posture. Such destabilizing forces have one only origin: gravity. This alteration is very frequent in people with sedentary life, specially those who work sitting for long periods
 ���� the causes of most of the acute and chronic lumbar pain are the alteration in the biomechanics of the vertebra column, provoked by bad postures at work and outsider work, muscle weakening, specially the abdominal muscles, ligaments and tendons shortened due to chronic retraction, mechanical overload and inflammation of posterior joints in different degrees of osteoarthritis aggravated by inadequate and unusual efforts, work performed in the same constant posture, usually sitting, inadequate use of chairs and a high degree of stress
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 ���� why does it hurt? Some ideas
 � the acute pain is due to the sudden alteration of the bony structures with its immediate consequences of edema, liberation of histamine and bradykinin (halogen substances)and reflex muscle spasm
 � the chronic pain is more complex because different somatic and psychic
 chained events involved can maintain it. Among them, emotional tension, physical traumatisms, infections, etc. The pain produces muscle tension and this triggers ischemia [from Greek, “stop” and “blood”, cell suffering caused by the blood supply decrease and consequent decrease of oxygen supply, nutrients and metabolism products elimination], edema, halogen substance release and inflammation. The last one limits the articular mobility, everything leading to functional incapacity, creating a vicious circle in which the organic and psychological facts overlap or can keep the pain indefinitely
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 � more frequently, the pain is produced by sudden movements such as torsion, hyperextension or flexion, as when lifting up a heavy object while rotating. Palpation and percussion are very painful; the forced extension of the thigh of the same side triggers pain and allows us to differentiate it from the one produced in the lumbar region
 � sprains generally occur in the articular facets between L5 and S1 due to strain or sudden movements (p. 51). In the moment of the effort we can hear a click followed by intense, deep pain, like a twinge in the lower lumbar region, which totally immobilized the person who needs help to stand up. This episode is followed by an intense muscle spasm and there is acute pain to palpation and percussion on the affected vertebra. The pain recedes sooner or later with rest
 � the lumbosacral impingement is due to the displacement of the vertebra
 sliding toward one side compressing the sciatic nerve. This affects the whole nerve branch that runs along the lumbar, gluteus, hamstrings area, knee and tibia, producing an acute pain and numbness in the leg
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 ���� HIP JOINT (p. 175)
 ���� the hip is a proximal joint of the leg that links the femur with the pelvis. It’s hard to recognize it because it’s hidden among big muscles. We need it to be stable and strong and at the same time to have certain range of motion. When is blocked, the lack of flexibility may affect the lumbar area, the knees and feet
 It has less range of motion than the glenohumeral joint, but more stability. In anatomical position, the head of the femur is not completely covered by the acetabulum; in kneeling position, the femoral head fits better into the acetabulum.
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 ���� femur, the longest and heaviest bone in the human body (p. 178)
 The femoral head represents about ¾ of a sphere. The three axis of the joint pass through its geometrical centre:
 � transversal axis in the frontal plane: movements of flexion-extension � anterior-posterior axis in the sagittal plane: abduction-adduction movements � vertical axis: external-internal rotation movements
 The neck of the femur supports the femoral head and ensures its union with the diaphysis (the shaft)
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 � the axis of the femoral neck forms an inclination angle with the shaft of the femur of 125º. If the angle is superior to 135° is called coxa valga, and less than 120° is coxa vara
 � the axis of the neck also forms a declination or anteversion angle of 12°-20°
 with the bicondylar axis (in the distal end)
 Depending on the shape of the neck and head we talk about two different
 types: � LONG TYPE
 Inclination angle125º. Declination angle 25º. This morphology favours a great range of articular movement and corresponds
 to an adaptation to marching speed.
 � SHORT TYPE Inclination angle 115º. Declination angle 10º.
 The articular amplitude is smaller, but what is lost in speed it’s gained in solidity, it’s morphology of strength.
 Summarizing AXIS, we have:
 o an anatomical axis that passes through the axis of the shaft of the femur o a mechanical axis that goes from the centre of the hip joint to the centre of the
 knee join o an inclination angle formed between the anatomical axis and the femoral
 neck axis o a declination angle formed in a horizontal plane between the femoral neck axis
 and the bicondylar axis
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 ���� ARTICULAR SURFACES OF THE HIP (p. 180)
 ���� FEMORAL HEAD
 Of about 5 cm of diameter, covered with thick cartilage except at the fovea where the ligamentum teres is attached. It has a fine structure that distributes in an evenly way the loads and withstands tension. Due to misalignment of the articulation, these tensions are not evenly distributed and there are areas or points in the femoral head which are overloaded, this gives the conditions for a degenerative process, as osteoarthritis. Any misalignment of the skeleton can originate areas of excessive pressure, with initially microscopic ruptures in the articular cartilage that posteriorly generate osteoarthritis.
 ���� ACETABULUM (small bowl)
 It receives the femoral head. Located in the external face of the iliac bone, is directed laterally, anteriorly and inferiorly. It’s a hemispherical cavity with two differentiated parts:
 � a load transmission area, covered with cartilage
 which contacts the femoral head and is called the fascia lunata
 � a central area, occupied by the ligamentum
 teres, which does not contact the head, called the acetabular notch
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 1. Labrum 2. Femoral head with articular cartilage 3. Acetabulum(faceta lunata) with
 articular cartilage 4. Ligamentum teres 5. Obturator membrane
 The contact of the femur with the acetabulum is precarious; it there is a fibrocartilaginous ring (the labrum) around the rim which helps to increase the effective depth of the socket and is reinforced by a transverse ligament which bridges the inferior opening of the notch.
 ���� CAPSULE AND LIGAMENTS (p. 184)
 ���� ARTICULAR CAPSULE
 The capsule is very strong and is not luxable, is very thick (up to 1 cm) because its function is the stability. It’s bigger in the anterior face, and is attached above the anterior inferior iliac spine and in the transverse ligament. In the femur it’s attached anteriorly to the intertrochanteric line and posteriorly a little bit above the intertrochanteric crest. In the inferior face forms a cavity that allows flexion. Limits of the capsule attachments:
 � In the iliac: the external face of the labrum � In the femur: the intertrochanteric line anterior and posterior to the femoral
 head
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 ���� LIGAMENTS � ligamentum teres (or round ligament)
 It goes from the fovea capitis (an ovoid depression in the femoral head) to the bottom of the acetabulum. It’s a fibrous band of about 3 cm long and gives the femur a stabilizing strength. It has little importance in the limitation of the movements of the hip.
 In a normally aligned position it’s in moderate tension and the femoral insertion occupies a middle position in the back of the acetabulum. Depending on the movement (flexion, extensión, etc.) it will adopt a different position but always in the back of the acetabulum. It’s made tense when the thigh is semiflexed and the limb then abducted or rotated outward; it is relaxed when the limb is adducted.
 � outside, reinforcing the capsule:
 � anteriorly:
 Iliofemoral ligament or the Y-ligament or the ligament of Bigelow, located in the anterior surface of the capsule in the shape of an inverted Y. Its trunk is attached to the anterior inferior iliac spine, and the two branches (one longitudinal and the other transversal) to the anterior intertrochanteric line. It’s the strongest ligament in the human body and in a standing posture prevents the trunk from falling backward and the posture is maintained without the need for muscular activity. The pubofemoral ligament, in the medial and inferior part of the capsule, is attached, above, to the iliopubic eminence; below, it blends with the capsule and with the deep surface of the vertical band of the Iliofemoral ligament in such a way that they resemble a Z (or N).
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 � posteriorly:
 The ischiofemoral ligament runs from the ischium (below the acetabulum) to the neck of the femur. Its fibers are oblique and are not as strong.
 Deep circular fibers surround the articular capsule cuff reinforcing the central
 part giving it an hourglass-shape.
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 ���� ANTERIOR LIGAMENTS IN THE MOVEMENT (p. 185) � IN FLEXION- EXTENSION
 � In anatomical position the ligaments are slightly taut (fig. 27).
 � Extension: the Iliofemoral and pubofemoral are taut (fig 28).
 � Flexion: they become slack(fig 29), there is less stability
 � IN LATERAL - MEDIAL ROTATION
 � Lateral: all become taut (fig. 30-31-32).
 � Medial: all are slack (the
 ischiofemoral will be taut) (fig. 33-34-35).
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 � IN ADDUCTION-ABDUCTION
 � Adduction: the upper Iliofemoral is taut while the pubofemoral is slack (ischiofemoral is slack) (fig. 37-39).
 � Abduction: the opposite occurs (fig. 38-40).
 � its role in the articular stability depends on the position:
 � in anatomical position or in extension the ligaments are tense and
 keeps the femoral head pressed into the acetabulum so there is more stability
 � in flexion, the distension makes the articular position less stable � in a combination of flexion and adduction (sitting with one leg crossed
 over the other) it’s an unstable position, so a slight blow on the femur axis can provoke a posterior dislocation of the hip
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 ☯ MOVEMENTS OF HIP
 ���� PELVIS IS FIXED AND THE FEMUR IS MOVING (p. 186)
 ���� FLEXION
 It’s the movement that takes the anterior face of the femur towards the trunk. It’s closely related to the position of the knee:
 � active flexion with extended knee: 90º (fig. 1) � active flexion with flexed knee: 120º (fig. 2) � passive flexion with flexed knee: 140º (fig. 4) � passive flexion with extended knees: less than the previous ones (fig. 3)
 When the knee is flexed the hamstrings are relaxed, allowing more flexion in the hip.
 In the passive flexion of both hips together with flexion in the knees, the anterior face of the thighs have a broad contact with the trunk because the coxofemoral flexion combines with the backward tilt of the pelvis the lumbar lordosis straightens up) (fig. 5).
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 ���� EXTENSION
 The posterior face of the thigh moves closer to the trunk. ROM for extension is more reduced compared to flexion because is limited by the Iliofemoral ligament in the front.
 � active extension. It’s not as broad as the passive one:
 With extended knee: 20º With flexed knee: 10º. The hamstrings loose their efficiency as hip extensor muscles since they are using part of their power of contraction in the flexion of the knee and the rectus femoris (front of the thigh) elasticity is limited as well.
 � passive extension: 30º. It takes places when we move one foot forward and
 lean the trunk forward and open forward the groin of the foot that stays behind.
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 ���� ADDUCTION
 Adduction alone does not exist. There are movements of relative adduction when from abduction position we take the leg towards the median plane.
 There are movements of adduction combined with hip flexion/extension. In these positions the maximum ROM is 30°.
 Sitting with one leg crossed over the other is an adduction combined with flexion and lateral rotation. This is the position of minimum stability for the hip.
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 ���� ABDUCTION
 In abduction the thigh moves away from the median plane.
 The maximum angle of abduction for the lower limbs is 90°, so we deduce that 45° is maximum ROM for one hip There are trained people who can achieve 180° abduction, but it’s a combination of abduction-lateral rotation-flexion.
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 ���� ROTATION
 Reference position: decubitus prone (laying face downward) and leg in 90° flexion to the thigh (fig. 18).
 � lateral rotation: movement of the femur that moves the tip of the foot laterally, 60º (fig. 20)
 � medial rotation: the tip of the foot moves medially, 30º (fig. 19)
 Sitting on the edge of a table, hip and knee flexed in 90° angle, we can rotate laterally (with more ROM because the Bertin ligament –ischiofemoral- is distended) as well as medially (fig. 21 and 22). Yoga practitioners manage to force lateral rotation to the point where the axes from the legs are parallel, superimposed and horizontal (Lotus position, fig. 23).
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 ���� MOVEMENTS OF THE PELVIS AT THE HIP JOINT AND FEMUR FIXED (p. 190)
 The pelvis has a varied range of basic movements. These movements can combined among themselves generating compound movements. We focus on the anterior superior iliac spine (ASIS: A) as a reference point.
 ���� ANTEVERSION, The ASIS (A)moves forward and the ischial tuberosities (sitting-bones), backward (B), which increases lordosis of the lumbar spine
 ���� RETROVERSION, (A) moves backward and (B) forward, decreasing lumbar lordosis
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 ���� LATERAL flexion (inferolaterally)
 ���� MEDIAL flexion (superomedially)
 ���� MEDIAL rotation
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 ���� LATERAL rotation
 The independence of the pelvis with regard to the femur is fundamental for the freedom of movement of the pelvis; in this way, broad movements can be generated in the torso.
 ���� SACROILIAC JOINTS
 The rail of the iliac auricular surface can slide in the groove of the auricular surface of the sacrum. In this way the sacrum can tilt. In nutation the promontory of the sacrum (on the top) is thrust forward and the apex backward. Contranutation is the opposite movement. The sacrum has eight axis of movement which allow the lateral flexion and rotation of the trunk.
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 ���� GRAVITY CENTRE
 The centre of gravity of an upright standing person falls in the pelvic cavity slightly underneath the little promontory formed by the vertebral sacrum angle in the pelvis. It takes a little deviation from the gravity centre to change the way we compensate tension in our body and with it our posture and breathing. That is why exercises of balance – rocking, falling and pendulum – are important for breathing, because they facilitate the awareness of our centre of gravity and the sensation of keeping the back straight. During the practice imagine that we are stretching and growing upward. With simple exercises, performed consciously with perseverance, we can rebalance the anatomical structure. When one of the joints is out of alignment, the distribution of weight on the coxofemoral joints is uneven, accumulating more stress in the joint that is out of alignment; moreover, the concern for balance keeps the deviated joint rigid (mere illusion of strength which is just the opposite)
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 See simple drawings 10-3-10/Ángel, pelvic gridle on big paper + exercise on the MITRA for alignment, little sand-bag on the navel, also sitting agaist the wall …
 Pelvic girdle bones on the lower back roll
 Alexander, leg and hip movement, San Antonio
 Sotai alignment
 Felden blocks 26-1-10 Huevo
 Triko and warrior against the wall for the dynamic of the hip, 21-1-10/Huevo
 Classes: 23-1-09, 30-1-09/Ruby & Ciclo
 Stretching hip ligaments, 31-3-09/Ruby&Bony
 Emphasis on the parallel pelvis 29-1-10 Huevo
 Also the exercise of warrior prep against the wall with brick between knee and the wall
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 6. ARMS AND HANDS: TOOLS OF MOVEMENT I
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 ELBOW
 HUMERO-ULNAR JOINT
 TYPE
 Trochlear
 ARTICULAR SURFACE
 Humerus (humeral trochlea and humeral condyle) + Ulna (trochlear and radial notch) + Radius (radial articular fossa)
 LIGAMENTS
 Oblique ligament if the elbow Posterior ligament Ulnar collateral ligament Cooper ligament (anterior, middle, posterior) Radial collateral ligament Radio annular ligament Quadrate ligament
 MOVEMENTS
 Flexion (160º)-Extension (0º)
 HUMERORADIAL JOINT
 TYPE
 Enarthrosis
 ARTICULAR SURFACE
 Humerus (humeral trochlea and condyle) + Ulna (trochlear and radial notch) + Radius (radial articular fossa)
 LIGAMENTS
 Oblique ligament if the elbow Posterior ligament Ulnar collateral ligament Cooper ligament (anterior, middle, posterior) Radial collateral ligament Radio annular ligament Quadrate ligament
 MOVEMENTS
 Flexion (160º)-Extension (0º)
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 RADIOULNAR PROXIMAL JOINT
 TYPE
 Pivot
 ARTICULAR SURFACE
 Humerus (humeral trochlea and condyle) + Ulna (trochlear and radial notch) + Radius (radial articular fossa)
 LIGAMENTS
 Radial annular ligament
 MOVEMENTS
 Supination Pronation (arm in flexion-90º) (elbow in extension-180º)
 RADIOULNAR DISTAL JOINT
 TYPE
 Pivot
 ARTICULAR SURFACE
 Radius (ulnar notch of the radius) + Ulna (head of the ulna) + Articular disc
 LIGAMENTS
 Radioulnar ligament (anterior and posterior)
 MOVEMENTS
 Supination Pronation
 LIGAMENTS
 Collateral ligaments (lateral and medio) Palmar ligament Dorsal ligament
 MOVEMENTS
 Flexion-Extension

Page 109
                        

BONES AND WIRES
 Looking Inward 109
 Our Anatomy
 7. LEGS AND FEET: TOOLS OF MOVEMENT II
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 ���� KNEE (p. 192)
 It’s a synovial joint or diarthrosis that connects the femur (thigh) with the tibia (leg) in a bicondyle articulation and the femur with the patella (kneecap) in a trochlear articulation.
 It’s a mobile troche-ginglymus (i.e. a pivotal hinge joint), which permits flexion and extension as well as a slight medial and lateral rotation.
 In human beings they are vulnerable to serious injuries and osteoarthritis, since the lower limbs bear most of the weight of the body. The knee joint is very important because is fundamental for a normal walking movement. It has also a function of support for the body when it’s not in movement. In this way it presents two characteristics incompatible at first glance: stability and movement.
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 The complex fibrous capsule, its intrinsic ligaments and the internal ligaments give great stability to the knee. Nevertheless, we must not forget the transcendental role of the muscles in keeping this stability. All these factors allow the lower limb to become a true column when knee is in extension, which is fundamental to stand on the feet. Despite its stability, the knee presents great mobility, expressed in the movements of flexion-extension, blocking and unblocking and a slight axial rotation. The ligaments and meniscus, together with the muscles that cross the joint, prevent the movement beyond the ROM allowed for the knee.
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 ���� ligaments of the knee
 � intrinsic
 � anterior cruciate ligament (ACL), resists anterior translation and medial rotation of the tibia
 � posterior cruciate ligament (PCL), resists forces pushing the tibia posteriorly
 � transverse or (anterior) meniscomeniscal ligament, connects both menisci from the inside
 � anterior meniscofemoral ligament � posterior meniscofemoral ligament
 � extrinsic
 Anterior surface
 � quadriceps tendon � patellar ligament � meniscopatellar ligament � alar ligament
 Posterior surface
 � condyle fibrous shell � oblique popliteal ligament � arcuate popliteal ligament
 Internal surface
 � patellar alar ligament � meniscopatellar ligament � medial collateral ligament (tibial)
 External surface
 � external patellar alar ligament � external meniscopatellar ligament � external capsular reinforcement � lateral collateral ligament (fibular) � tendon of the popliteus muscle (more posteriorly)
 kknneessss
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 ���� TIBIA
 Shinbone or shankbone, it’s the strongest weight bearing bone in the body. It’s in the anterior and interior part of the leg, parallel beside the fibula, it’s a long and voluminous bone that receives the body weight from the femur and transmits it to the foot through the talus.
 It articulates with the femur (knee) superiorly and with the talus (ankle) inferiorly and with the fibula laterally.
 The end that articulates with the femur is wide (tibial plateau) and it has the medial and lateral condyles or glenoid surfaces which articulate with the femoral condyles, The intercondyle eminence fits into the femoral intercondyle fossa like a piece from a jigsaw. Its lateral condyle articulates (superior tibiofibular articulation, syndesmosis joint) with the fibula through the fibular articular surface, and the lower end with the lateral side of the lower end of the fibula (inferior tibiofibular articulation, syndesmosis.
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 Its anterior surface has a tibial tuberosity which is a roughened protrusion that we can feel under the skin, it has the shape of an italic S, it’s very exposed to traumatisms due to its superficial anterior subcutaneal placement; laterally we find a little tubercule (Gerdy) where the fascia lata inserts. The forward flat part of the tibia is called the fibia, often confused with the fibula where the sartorious, gracilis and semitendinosus muscles insert. The distal extremity is prolonged downward in a strong process, the medial malleolus, which articulates with the talus. The tibia is connected to the fibula by an interosseous membrane (syndesmosis joint). In the superior posterior area of the tibia there is a line where the soleus muscle inserts. This surface has oblique canals medially orientated for the tendons of the plantar foot and toes flexors.
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 ���� FIBULA
 Or calf bone, one of the bones of the leg, it’s a slender, splint-like bone slightly expanded at both ends, with 3 surfaces, lateral, medial and posterior; three borders, anterior, medial and lateral (the medial one, interosseous border, is where the interosseous membrane inserts) and two extremes, superior or head, with the styloid apex (1) (where the biceps femoris inserts) and the inferior end or lateral malleolus (4).
 This calf bone is located on the lateral side of the tibia, with which is connected above and below: in the superior and inferior tibiofibular articulations (the last one forming, together with the talus, the tibiofibulotalar articulation). Inferiorly narrows into a tip from which the calcaneofibular ligament descends to the calcaneus
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 ���� BONES OF THE FOOT
 ���� PHALANGES
 Each toe has three phalanges, except for the 1st (big toe) that has only two. The 1st or proximal phalanges articulate with the metatarsals. The 2nd or middle phalanges (no present in the big toe) connecting the previous one with the next, the 3rd or distal phalanges, the toe tips.
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 ���� CALCANEUS
 It’s the bone of the heel and it’s short, asimetric, irregular. It articulates with the talus superiorly and with the cuboid anteriorly. It has six articular surfaces and the posterior rough face is where the Achilles tendon attaches one.
 ���� TALUS It’s the only bone from the tarsal region that articulates with the tibia and the fibula to form the ankle joint. It also articulates with the calcaneus and the navicular. It has six articular surfaces
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 We work on the awareness of the contact of the base of the feet on the floor. We observe the triangle formed by the center of the heel, the Roman sandal point (B4L) and the point in the little padding underneath the 5th toe
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