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First Edition





INTRODUCTION


Practicing yoga is not necessarily the path of least resistance and although the Sanskrit word asana translates to mean “a comfortable, easy position,” most yoga poses are neither comfortable nor easy. Working with them, however, makes daily life more comfortable and easy.


So why integrate Western science into the ancient art of Hatha Yoga? Because scientific techniques enable you to intelligently design your practice and give you confidence in your teaching. Hatha Yoga works with the body and Western science understands how the body works.


For example, suppose you want to deepen a backbend such as Urdhva Dhanurasana. Knowledge of anatomy, biomechanics, and physiology enable you to predictably do this. Or if you’re a teacher and a student comes to you with lower back discomfort in Camel Pose, you can use the abdominal “air bag” effect discussed in this book and often address the problem quickly and easily. Similarly, if you wish to deepen twists for yourself or your students, design your practice to involve physiological techniques such as facilitated stretching that will release and lengthen the muscles that inhibit turning the trunk. Many of these solutions would not be obvious, or would even be counterintuitive, unless you knew how to apply scientific principles to yoga. This book explains these techniques in detail, with their practical application for backbends and twists.


Spare no effort in searching out areas of resistance in your yoga poses. If your body is stiff, use the physiological techniques described in the Mat Companion series to lengthen muscles, break through barriers, and gain flexibility. If your body is flexible, then work with the bandhas described here to increase your strength.


Painter and sculptor George Braque once said, “Art disturbs, science reassures.” The idea is that art takes one out of a comfort zone and into new experiences. Science provides grounding and stability. Yoga poses are like physical sculptures that take you out of your comfort zone. Scientific techniques are the sculpting tools that allow you to do this with intelligence and precision.





HOW TO USE THIS BOOK


Practicing yoga is like passing through a series of doors, with each door revealing new possibilities in the poses. The key to unlocking the first door is understanding the joint positions. This understanding can be used to identify the muscles that create the form of the pose and those that stretch. The key to positioning the joints is engaging the correct muscles. This begins with the prime movers. Engage the prime movers and the bones will align. The key to deepening the asanas is using your understanding of physiology to lengthen the muscles that stretch in the pose. Focus on these keys and the postures will automatically fall into place and manifest the beneficial effects of yoga. These include improved flexibility, heightened awareness, a sense of well-being, and deep relaxation.


The Mat Companion series is a set of modular books. Each book focuses on a specific pose category and contains the following:


• The Key Concepts: a description of biomechanical and physiological principles with applications for specific poses.


• The Bandha Yoga Codex: a simple five-step process that can be used to improve your flexibility, strength, and precision in the asanas.


• The Pose Section: a detailed description of the individual postures.


• Movement Index: explanations of body movement and tables listing the muscles associated with each movement.


• Anatomy Index: a visual listing of bones, ligaments, and muscles (showing the origins, insertions, and actions of each).


• Glossary of Terms


• Sanskrit Pronunciation and Pose Index


• English Pose Index
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FIGURE 1 The Key Concepts show you how to apply biomechanics and physiology to your poses. Read this section first and return here often to refresh your knowledge.


[image: images]


FIGURE 2 The opening page for each pose illustrates the basic joint actions and positions of the body for that particular asana. Sanskrit and English names are provided for each posture. Use this page to assist you in learning the basic form of the pose and other concise details.
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FIGURE 3 Use the preparatory section as a guide for how to enter the pose. If you are new to yoga or feel a bit stiff, use one of these modifications for your practice. In general, the preparatory poses affect the same muscle groups as the final asana. You will benefit from the pose no matter which variation you practice.


[image: images]


FIGURE 4 Each pose comes with a series of steps for engaging the muscles that position the joints, concluding with a summary of the muscles that stretch. Muscles that contract are colored different shades of blue (with the prime movers deep blue), and those that stretch are red. Use the pose section to master the anatomy of any given asana.





LOCATING THE FOCUS OF A POSE


As we go through our day, we are always thinking about something—work, relationships, problems we’re faced with. Practicing yoga draws the attention away from that “something” for a period of time and produces a cognitive shift. When we return to our activities of daily living, our perspective has changed. The affect of whatever was drawing our attention is often transformed.


All meditative and yogic practices contain an element of focus. The Sanskrit name for this is drishti. The location can be the breath, a part of the body, a bandha, or even a place on the wall where you focus your gaze. Hatha Yoga is a particularly powerful method for attaining a meditative state. In this practice, the body is the vehicle through which physical points of focus evoke mental transformations.


Triangulation is one means of locating focal points in the asanas. It is a technique used by film makers to draw attention to a character. An example might be two persons conspiring to affect a third. The third character then reacts, eliciting a counter-response and so on. This keeps the story moving. The process is called triangulation because each character forms a vertex of the triangle.


You can use triangulation in yoga poses. For example, in the forward bend Paschimottanasana, contract the psoas to flex the hips and tilt the pelvis forward, drawing the origin of the hamstrings back. Then contract the quadriceps to extend the knees and move the hamstrings’ insertion on the lower leg. The pelvis pulls the hamstrings from one end, while the tibia pulls the muscle from the other. This creates a focal point on the hamstrings, which react by stretching.


Keep the story moving by changing the focal point. For example, in the same pose, bring your focus to the arms by contracting the biceps to flex the elbows. At the same time, engage the abdominals to flex the trunk. These two actions (or characters) conspire to lengthen the erector spinae of the back.


Moving through the postures stimulates the release of neurotransmitters called endorphins. These molecules interact with the same receptors in the brain as pain medications such as morphine, producing a sense of well-being and comfort. By incorporating precise scientific knowledge into your practice, you can augment the release of endorphins and amplify the cognitive shift produced by meditative focus.


Place your drishti on the muscle groups that create the form of the pose. In this manner you will improve the asanas and your meditative state. The result is a positive feedback loop. The biomechanics give a functional point of focus within the poses. The poses themselves evoke chemical changes that accentuate and increase the duration of the meditative state of mind.




 



KEY CONCEPTS





AGONIST/ANTAGONIST RELATIONSHIPS: RECIPROCAL INHIBITION



Agonist/antagonist relationships form biomechanical and physiological focal points throughout the body in yoga poses. The angles and positions of the joints create the form of a pose. Agonist muscles contract to decrease the angle of the joint, while on the other side of the joint, the antagonist muscle stretches and the angle increases. Understanding this relationship is essential to sculpting any given pose.


Once you have identified the muscle groups surrounding each of the major joints, focus on contracting specific muscles to create and refine the form of the pose. Move your focus around the body, activating the agonist muscles to biomechanically triangulate their antagonists (as described in the section entitled Locating the Focus of a Pose). Contracting a muscle moves its origin and insertion closer to one another. The corresponding origin and insertion of that muscle’s antagonist move farther apart, lengthening the muscle.
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FIGURE 1 illustrates the agonist/antagonist relationship between the erector spinae and quadratus lumborum on the back of the trunk and the abdominal muscles on the front. Contracting the erector spinae and quadratus lumborum extends the spinal column, opening the front of the body and focusing the stretch on the abdominal muscles.
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FIGURE 2 When you consciously signal a muscle to contract, the brain simultaneously signals its antagonist muscle to relax, a phenomenon known as reciprocal inhibition. The gluteus maximus contracts to extend the hips. At the same time, the brain signals the psoas muscle (the main hip flexor) to relax into the stretch.
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FIGURE 3 illustrates another agonist/antagonist relationship for the hip joint. In this case, the hamstrings extend the hip. We typically think of the hamstrings as flexors of the knee; however, in Urdhva Dhanurasana the feet are fixed on the mat. Attempting to draw the feet towards the hands contracts the hamstrings and aids to extend the hips. This triangulates and focuses the stretch on the psoas and its synergists (the rectus femoris, pectineus, and adductors longus and brevis).
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FIGURE 4 Similar relationships exist for the shoulder joint. Engaging the anterior portion of the deltoids and the upper third of the trapezius lifts the arms overhead, lengthening the sternocostal portion of the pectoralis major and other muscles, such as the latissimus dorsi (not pictured here).
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FIGURE 5 The pectoralis major, anterior portion of the deltoid, and subscapularis muscles internally rotate the humerus.
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FIGURE 6 This focuses the stretch on the infra-spinatus, teres minor, and posterior portion of the deltoid in poses such as Marichyasana III.
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FIGURE 7 Another important agonist/antagonist relationship involves extending the shoulder joint, as in poses like Purvottanasana. Here the posterior portion of the deltoids and other muscles, such as the teres major and latissimus dorsi (not pictured), contract to extend the shoulders. This focuses the stretch on the shoulder flexors, including the anterior deltoid and pectoralis major. Actively engaging the posterior deltoids produces reciprocal inhibition of the opposing muscles, aiding them (the pectoralis major and its synergists) to relax into the stretch.
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FIGURE 8 The triceps contract to extend the elbows, stretching the biceps, brachialis, and coracobrachialis muscles.
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FIGURE 9 Activate the gastrocnemius and soleus muscles to plantar flex the ankles. This stretches their antagonists—the tibialis anterior and toe extensors. In Purvottanasana, consciously engaging the ankle plantar flexors produces reciprocal inhibition of their antagonists. This helps lower the soles of the feet to the floor.





KEY MUSCLE ISOLATIONS



Creating focal points in yoga poses involves engaging the muscle groups that produce the form of the pose. This automatically aligns the bones. Because it is not always obvious how to isolate a particular agonist muscle, we provide some cues for this here. Use these cues (and develop your own) to improve your practice and teaching.
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FIGURE 1 Isolate the anterior portion of the deltoids to extend the shoulders in poses such as Urdhva Dhanurasana. The cue for this is to attempt to drag the hands towards the feet on the mat. The hands are constrained in place, so this cue deepens the pose by drawing the chest forward.
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FIGURE 2 Similarly, focus on the posterior portion of the deltoids in poses such as Dhanurasana to extend the shoulders and deepen the backbend. The cue for this is to grip the ankles and lift them upwards.
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FIGURE 3 Use the prime mover muscles to position the major joints in yoga poses. For example, the hips extend in backbends. The gluteus maximus is the prime mover for extending the hip. Engage this muscle by tucking the tailbone and contracting the buttocks. This not only efficiently positions the hips, but also tilts the sacrum downward (retroversion), thereby protecting against hyperextension of the lumbar spine. Furthermore, contracting the gluteals also produces reciprocal inhibition of the hip flexors, relaxing them into the stretch.
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FIGURE 4 Move the focal point of the pose up the body by arching the back in poses like Ustrasana. This isolates and engages the erector spinae and quadratus lumborum and produces reciprocal inhibition of the muscles that are stretching on the front of the body, including the rectus abdominis.
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FIGURE 5 In Marichyasana III, fix the knee in place and then press backward and down against it with the back of the arm. This isolates the latissimus dorsi, turning the body deeper into the twist and expanding the chest forward (from closed chain contraction of the muscle).
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FIGURE 6 Fix the arm in place and then press the outside of the knee against it. This engages the tensor fascia lata and gluteus medius muscles—abductors of the hip. The fixed arm prevents the knee from moving outward (abducting), so the force of this contraction internally rotates the hip—a secondary action of the abductors. This turns the lower body away from the upper and deepens the twist.
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FIGURE 7 In Parsva Sukhasana, press the hand onto the knee and draw back to engage the triceps, the posterior deltoid, and the latissimus dorsi. This turns the torso and expands the chest.
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FIGURE 8 Press the other hand into the mat and attempt to “scrub” it forward (as if you were attempting to raise the hand). This engages the biceps and brachialis muscles, as well as the anterior deltoid, the pectoralis major, and the serratus anterior. Focusing on these muscle groups turns the trunk deeper into the twist.





THE MUSCLE SPINDLE



Knowledge of stretch receptors and spinal cord reflex arcs is an essential resource for yoga practitioners and teachers. These complex feedback mechanisms have three main components: a receptor at the muscular level that senses changes in tension and/or length, a sensory nerve to the spinal cord that relays this information to the central nervous system, and a motor nerve that conveys instructions to the muscle to relax or contract.


FIGURE 1 The muscle spindle is the sensory receptor in one such reflex arc. It detects changes in length and tension that take place within the muscle. For example, when you stretch a muscle in a yoga pose, its length and tension increase. The muscle spindle senses these changes and relays a message to the central nervous system. This message passes through the spinal cord and into an afferent nerve back to the muscle. The signal from this nerve is excitatory, causing contraction. The contraction prevents the muscle from lengthening further and protects against tearing.


This reflex arc is an unconscious physiological phenomenon that is triggered by a biomechanical event—stretching. Some of the muscle tension that you feel when you go into a stretch is due to this reflex. The muscle spindle reflex arc tapers off if you hold a stretch for a minute or so. It also diminishes if you contract its antagonist muscle. You can accelerate the acclimatization of the muscle spindle by backing off slightly from a deep stretch for three or four breaths. The muscle spindle will decrease its firing just as if you had held the stretch for a minute. You can then engage the antagonist muscles to go deeper into the pose.
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