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YOGA THERAPY AND THE SPINE
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INTRODUCTION

The single most important structure in the human body is the spine. Recognized as
the body’s wellspring of life and vitality since the time of antiquity, the spine’s sig-
nificance has been well documented. Ancient depictions of the Egyptian Creator
God, Ptah, show him holding the Spine of Life in his hands (Brown, 2002). Socrates,
the greatest author and sage of the classical Greco-Roman civilizations, went as far
as to say, “If you would seek health, first look to the spine” (Lowery, 2011). Tradi-
tional Eastern philosophers and Indian Yoga masters also echo similar thoughts
and feelings about the spine. Paramahansa Yogananda, author of Autobiography of



a Yogi, was repeatedly quoted as saying, “The spine is the highway to the Infinite”
(Walters, 1990). Even today, the West continues its health-oriented relationship
with the spine and the East maintains a spiritual romance with it. This cross-
 cultural respect for the spine and its contribution to mechanics, medicine, and
metaphysics makes it by far one of the most fascinating subjects when it comes to
Yoga Therapy and its application to the body.

ANATOMY, ENERGETICS, AND PHYSIOLOGY OF THE SPINE

Typically comprised of twenty-
four articulating vertebrae, twenty-
three corresponding intervertebral
discs, a sacrum, a coccyx, a central
cord, and various joints, nerves,
bones, muscles, tendons, and liga-
ments, the adult spine is both an
artistic and an engineering marvel
in its construction. Structurally,
the spine is segmented into five
location-based categories:

1.  Cervical—the neck, 7 vertebrae

2.  Thoracic—the mid back,
12 vertebrae

3.  Lumbar—the low back,
5 vertebrae

4.  Sacrum—the back side of the
pelvis, 1 fused vertebrae

5.  Coccyx—the tailbone, 1 fused
vertebrae

      To maintain its typical “S”-like shape, there are three main curves observed in
the spine as seen in Figure 1. The thoracic spine in the middle of the back is said to
have a kyphotic curve. A kyphotic curve, or kyphosis, is known as a primary curve
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Figure 1. The curves of the spine



because it is the direction and orientation of the spine at birth after growing in a
rounded position for nine months. The two other curves are called lordotic curves.
A lordotic curve, or lordosis, is known as a secondary or acquired curve since it is
developed after birth through one’s life experiences as a child. The cervical lordosis
in the neck forms when a baby first lifts its head up at about three to four months.
The spine takes this position in order to balance the weight of the head on the small
cervical vertebrae in the neck. Comparably, the lumbar lordotic curve is created in
the lower back in a similar way at about nine to ten months when a baby first stands
on its own two feet. The pelvis and lower spine adjust the curve in order to facilitate
the transition from crawling on four limbs as a quadruped to walking as an upright
biped on just two legs (Cramer, 2005). The curves are designed to support each
other through a variety of actions and tasks encountered in life. Most notably, when
the spinal curves are maintained, it is considered the most energy-efficient position
for the body to stay upright against the forces of gravity and other extrinsic forces
(Richardson, Hodges, and Hides, 2004; Wallden, 2009).
      In classical Yoga philosophy, the spine is said to house the three central näòés
(channels of energy): iòä (left channel), piìgala (right channel), and suñumna (center
channel). The iòä nadi represents the moon, femininity, and the left side of the spine
and body while the piìgala nadi represents the sun, masculinity, and the right side
of the spine and body (Bharati). They are commonly depicted as two serpents inter-
secting and interweaving at cakras (energy centers) in the suñumna nadi. The
suñumna houses dormant kundalini energy at its base, and this energy, or con-
sciousness, is “awakened” through the practice of Yoga. Modern yogé physiologists
have additionally theorized that the suñumna nadi corresponds to the central canal
of the spinal cord in Western terms, and the iòä and piìgala näòés run parallel to
it on either side, resembling the sympathetic nerve trunks (Glassey, 2011). This
depiction of the criss-crossing näòés has been further related to the iconic symbol of
Western medicine, the caduceus, as iòä and piìgala form the snakes of the caduceus
and the suñumna forms the staff. Thus, the caduceus could be considered a symbol
for the entire system of Western medicine as well as kuëòaliné çakti (bhäraté).
      In describing cakras, Yoga defines them as “major cerebrospinal centers of life
and consciousness” (Yogananda, 1995) or “[nerve] plexuses that are the storage
places of pranic energy” (Vishnudevananda, 1959). There are usually said to be six
or seven main cakras in the spine (depending on whether the crown cakra, or sahas-
rära, is included) and each have corresponding names, functions, mantras, colors,
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and characteristics associated with them as outlined briefly in Figure 2. Spinal
energy exercises called kriyäs were brought back into prominence from the caves of
the Himalayan mountains in the mid-1800s to teach Yoga practitioners to move
energy through their cakras and spines around the six spinal centers of the medul -
lary, cervical, dorsal, lumbar, sacral, and coccygeal plexuses (Yogananda, 1998).
      When discussing the spine in terms of chiropractic physiology, its primary
function is said to be the protection of the spinal cord and the facilitation of the
nervous system. In these roles, the spine is like the trunk of a tree with individual
nerves shooting off the central spinal cord like branches off a tree’s trunk. These
branches, aka, the individual nerves, in turn, have smaller and smaller branches
that form the basic structure of the nervous systems. Through this complex global
messaging network of nerves, the brain connects with the body, organs, and mus-
cles, transmitting signals from the spinal highway to the rest of the body as fast as
about 200 miles per hour—or the entire distance of a football field in one second!
(Myers, 1995).
      In addition to protecting and enabling communication in the body, the spine
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Figure 2. The Cakras



has other functional duties it is responsible for, including shock absorption (via the
discs) from gravity and ground reactant forces, structural integration for the pelvic
and shoulder girdles, attachment location sites for tendons, ligaments, muscles,
and ribs, and, most relevant to this discussion of Yoga Therapy, flexibility and
movement.

SPINAL MOVEMENT IN YOGA THERAPY

Regardless of the tradition or scientific orientation, it is widely agreed upon by
both Easterners and Westerners that movement is the most significant spinal func-
tion in Yoga Therapy. As ballerina Martha Graham ingeniously stated, “Nothing is
more revealing than movement.” Since the body learns movement-oriented tasks
through repetition, whether refined or not, patterns of adaptation emerge in
response to the activities and loads placed on the spine. This is known as Wolff’s
Law from Western biomechanics (Ruff, Holt, and Trinkhaus, 2006). Muscle contours
transform around the spine based on these patterns, posture may become altered,
basic spinal functions can become polluted or antalgic (modified due to pain), and
pain may result if spinal movements are not properly trained and performed.
      So what are the “right” movements? And what should be focused on while
training the spine?
      When deciding on the right spinal movements in Yoga Therapy, it is based on a
number of factors. Initially, it begins with the question “Is there any pain or dis-
comfort?” If there is pain or discomfort and it is affecting or being affected by the
spine, then before any therapeutic or yogic treatment can be prescribed additional
information must be gathered about the person’s history and the source and nature
of his/her complaints. As it is in other systems of physical and holistic medicine,
when dealing with spinal dysfunctions in Yoga Therapy it is never a one-way-
cures-all approach. Each person must be comprehensively and individually
assessed. In this way, Yoga Therapy evaluates and honors the unique background,
skill set, physicality, and experience of pain or suffering of each individual. Having
an understanding of these elements of a person’s situation and previous experi-
ences motivates which specific spinal movements, exercises, postures, and sequences
can be given at a particular time. The key component is that what is right for indi-
viduals differs from person to person and evolves over time as an individual’s skills
improve and his/her pain and discomfort decreases.
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      Within Western physical medicine, there are a number of methods of evalu -
ating spinal movement. Traditional orthopedic range-of-motion evaluations are
performed most effectively, noninvasively, and reliably with an inclinometer
(Wallden, 2009), though a visual estimation from a trained eye will often suffice.
The ranges of motion aid in pointing out the direction(s) of spinal movement that
may cause pain and discomfort, lack fluidity, and/or need to be improved with
training. By isolating specific motions in the spine’s three main regions, the differ-
ent ranges can be assessed by bending either the head or the trunk forward (flex-
ion), backward (extension), to the side laterally (lateral flexion), and rotating from
side to side (rotation). The results are compared to the accepted average ranges of
motion, which vary between sources, and are observed in the table below:

TABLE 1. RANGES OF MOTION IN THE HUMAN SPINE

RANGES OF MOTION CERVICAL SPINE THORACIC SPINE LUMBAR SPINE

Flexion 60–90 25–45 40–60

Extension 75–90 25–45 20–35

One-Sided Lateral Flexion (L+R) 45–55 20–40 15–25

One-Sided Rotation (L+R) 80–90 30–45 5–18

Table compiled from Peterson, 2002.

      While the table above displays the average ranges of motion in the human
spine, in Yoga people frequently cultivate a level of flexibility that is so advanced
that the chart may not be relevant for a long-time Yoga practitioner.
      Looking at it inductively, the table also highlights which movements are pre-
ferred in each section of the spine and helps emphasize where it is most advanta-
geous to twist from, bend from, and move from in the spine within a given exercise
or asana. The higher the degree of range, the more that section of the spine usually
prefers that type of movement. With that in mind, the lumbar spine moves best in
flexion, extension, and lateral flexion; the thoracic spine moves best in rotation (due
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to the connecting ribs restricting other movements); and the cervical spine moves
well in all directions to help direct our eyes’ gaze to whatever we are doing.
      Nevertheless, just like in physical rehabilitation and sports science, spinal
movement in Yoga Therapy is not limited to the basic ranges of motion and
whether a person can or can’t do an action to “x” degree. Properly applied Yoga
Therapy evaluates the quality of the spinal movement initiated by the practitioner,
which can assist in determining whether a Yoga posture or exercise is appropriate
for a person at a given time. It’s not just “Can you do it?” It’s how you do it; what
level of precision, control, ease, breath awareness, and comfort are maintained in
doing it; and, can quality spinal movements, a pain-free range of motion, and good
form predominate the entire time? Quality movements retrain neurokinetic path-
ways, establish healthy neurological grooves in the central nervous system’s con-
trol of the body, and enhance the brain’s positive communication with the muscles.
In the end, “Practice does not make perfect. Perfect practice makes perfect. Practice
just makes permanent” (Morgan, 2009).
      If practicing alone or in a group Yoga class without direct one-on-one attention,
some subjective questions one might ask about the movements of his/her spine
include:

Subjective Feedback: Is the movement painful and/or does it re-create my chief
discomfort? Do I feel in control of my body? Does my spine feel supported? Does the
movement feel good? Can I keep myself safe by performing the movement within
a functional training range (FTR) of about 50–80 percent of my maximum effort?
Am I able to breathe comfortably, steadily, and rhythmically? Can I breathe in con-
junction with my movements? Can I challenge myself without straining myself?

      If any of the questions above are answered with a “NO,” then a qualified thera-
pist or doctor might be needed to make suggestions and provide treatment, espe-
cially if the movement causes pain, numbness, and/or tingling to radiate into the
limbs. When working in Yoga Therapy with someone in a one-on-one setting, the
therapist/doctor will likely observe the way the movements are being performed
as well as when and how pain manifests if it is involved. Together, the practitioner
and therapist might consider some of the following objective questions:

Objective Feedback: Is the person practicing and moving with good form? Is
his/her spine supported by the abdominal muscles and the surrounding intrinsic
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musculature? Can the practitioner control and coordinate the inhalations and
exhalations during the movement? Are the spinal curves and his/her posture well
maintained while transitioning between poses? Are the transitions smooth and
safe? Which muscles are chiefly felt during the movements? Where in the spine is
the movement being initiated? Can target muscles be isolated and experienced by
the practitioner?

      If movement is limited or restricted in any way, Yoga Therapy’s role for the
spine would be wise to “focus on the deficiencies” (Kravitz, 1995) and re-empower
those abilities. The initial goal is to objectively identify where there are weak link(s)
in the body, not necessarily just where one’s symptoms, pain, and tightness are
showing up. Increasing one’s aptitude in identifying the areas where prana
(energy), stability, and/or physical proficiency are compromised or inefficient
helps to alleviate pain/discomfort, eliminate dysfunction, and develop better
lifestyle habits. In the process, the Yoga practitioner has the opportunity to learn
about the interconnectedness of his/her discomfort with physical movements,
body coordination, emotions, activities of daily living, self-identity, and posture.

YOGA THERAPY AND POSTURAL SYNDROMES

At their core, physical medicine and Yoga Therapy have one key element that they
share irrespective of the style or discipline: posture. “Each and every movement
begins and ends with posture” (Liebenson, 1996). When posture breaks down due
to an injury or stress, it is known as a postural syndrome. Introduced in the late
twentieth century by famed Czechoslovakian neurologist Vladimir Janda, M.D.,
postural syndromes are developed from muscle patterning and imbalances that
occur in response to accidents, sports injuries, falls, repetitive stress, exercise, phys-
ical activity, Yoga, and workplace demands like excessive sitting or standing.
      In his work, Janda outlined how the body breaks down neuromuscularly with
predictable muscle imbalances and systemic dysfunctions that affect the spine and
body’s overall health (Morris, 2006). He described two specific types of muscles:
hypertonic and hypotonic muscles. Hypertonic muscles become shortened, overly
toned, excessively tight, rajasic (active), and/or appear to be deceptively strong-
looking. These tend to need stretching, relaxation, biomechanical training, and/or
massage. Conversely, hypotonic muscles become lengthened, inhibited, weakened,
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tamasic (inactive), and often lack a full motor response to “turn on.” These tend to
need strengthening, stabilization, and/or to be functionally activated through a
variety of physical and yogic techniques.
      Amid this backdrop of hypertonicity and hypotonicity, Janda identified that
when the muscles are not in balance and communicating well together two postural
syndromes routinely appear known as upper cross syndrome and lower cross syn-
drome, respectively.

•   Upper cross syndrome—This affects
the upper back and the neck and
can cause a hunchback or bird-
neck appearance. Hypertonic mus-
cles include the upper trapezius,
levator scapulae, and pectoralis
major and pectoralis minor muscles;
hypotonic muscles include the deep
anterior neck flexors, rhomboids,
serratus anterior, and the mid and
lower trapezius muscles. The condi-
tion regularly displays the head
being positioned too far forward,
shoulder elevation and protraction
(reaching forward), altered breath-
ing, abnormal shoulder mechanics,
thoracic spine/mid back compres-
sion, facial pain, temporomandibu-
lar joint (TMJ) problems and/or
referred pain to chest, shoulders,
and arms.

•   Lower cross syndrome—This affects
the lower back, sacroiliac (SI) joint,
and the hips and can cause a pot-
belly appearance as well as “gluteal
amnesia” (McGill, 2007) in response
to excessive sitting (where the gluteal
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muscles’ inhibition is analogous to them forgetting how to do their job). Hyper-
tonic muscles include the iliopsoas, rectus femoris, piriformis, quadratus lum-
borum, and the thoracolumbar erector spinae muscles; hypotonic muscles
include the abdominals and the gluteal muscles as a group. The condition com-
monly presents with an anterior pelvic tilt, increased hip flexion, compensatory
increased lumbar lordosis, and mid back to lower back instability.

      In Yoga Therapy, Janda’s postural syndromes can be used like road maps to
orient practitioners and therapists to areas in the body that have a predictable
 tendency to become unbalanced and affect the spine’s overall health. Moreover,
because muscle contractions always require oxygen (even if the muscles are being
contracted unconsciously while not in use like in hypertonic muscles), when pos-
tural syndromes express themselves in the body it creates physical stress patterns
that unnecessarily and uneconomically consume extra oxygen. This additional
 consumption of oxygen diverts it away from the internal organs, the brain, and
other areas of the body that need oxygen too for optimum healing and perform-
ance. Ultimately, this means that chronic muscle tension and postural syndromes
are not just localized issues in the tissues affecting the spine but are, in fact, global
body-wide issues that establish poor and inefficient use of oxygen throughout the
body. Understanding Janda’s postural syndromes in this way, both locally and
globally, can aid in pinpointing areas of weakness/inhibition and tightness/overuse
that might require more specific training for the body and/or breath in Yoga Ther-
apy. As the great Yoga master B. K. S. Iyengar said, “Your practice is your labora-
tory and your methods must become ever more penetrating and sophisticated”
(Iyengar, 2006).

THE CERVICAL SPINE

The cervical spine is made up of seven vertebrae and typically gets separated into
two categories based on structure and movement: the upper cervicals (C1-C2) con-
sisting of the flexion-extension based atlas (C1) and the rotation based axis (C2) and
the lower cervicals made up of C3–C7, which perform all active ranges of motion
well. The lordotic curve of the cervical spine is said to be optimal from 40–43
degrees with a normal range consisting of 35–45 degrees (Yochum and Rowe, 2004).
      Why is this significant to Yoga Therapy?
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      Anatomically, the cervical curve’s primary function is to support the weight of
the head. If the head drifts too far forward increasing the curve or conversely if the
cervical curve is reduced, it often becomes a habitual pattern and may result in a
permanent change of the neutral position. In a neck that is below the normal range
of curve, known as a hypolordotic cervical curve, or a military neck, the lack of
curve can create compression on the nerves, breathing deficiencies, and constriction
in the blood vessels. In addition, there is the potential for degeneration in the discs
and vertebrae, strain in the muscles, and numbness or pain to radiate down the
arms. On the other hand, a neck with too much curve, called a hyperlordotic cervi-
cal curve, often lacks structural support and can cause forward head posturing,
known as anterior head carriage, which is frequently seen in upper cross syndrome.
This positioning of the head can put intense pressure on the spinal joints and the
surrounding structures if it is not corrected. It is remarkably common in adults,
especially in the elderly and in those who sit long hours at a desk or strain while
looking at a computer. The recognized long-term effects of forward head posturing
can alter endorphin and hormonal production leading to more perceived pain,
compress the thoracic cavity limiting one’s range of motion, decrease lung capacity
by about 30 percent, and add as much as 30 pounds of additional pressure on the
neck as shown below (Calliet, 1987).
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Figure 5. 
Cervical
Spine Loads
Adapted from
(Dalton, 2010)



      Consequently, being outside the ranges of a normal curve in either direction
can create deficiency in a person’s awareness, decreases proprioceptive abilities,
and forms aberrant substitution patterns of tension, stress, and discomfort in the
muscles and joints of the cervical spine.
      Fortunately, cervical dysfunctions like anterior head carriage can be effectively
treated with Yoga Therapy, patience, and practice. Often overlooked with patients
in health care, training the neurology of the neutral position of the head can be a
key factor reprogramming the practitioner’s proprioception and overall sense of
well-being. As Rene Calliet, M.D., put it, “The body follows the head. Therefore,
the entire body is best aligned by first restoring proper functional alignment to the
head” (Calliet, 1987). Subsequently, a variety of chin-tucking and head-aligning
procedures can be applied successfully in the Yoga room to reset the neutral posi-
tion of the head and reactivate dysfunctional deep anterior neck flexors. This prac-
tice features a nodding motion of the head and can be done lying down in çaväsana
(corpse pose), standing upright in taòäsana (mountain pose) against a wall, or in
poses like bhujaìgäsana (cobra pose) and vérabhadräsana one (warrior one pose)
to give the practitioner both a nonweight bearing and weight bearing experience.
Gwendolyn Jull, M.D., found that a reduction in deep anterior cervical flexor
 muscle activation is associated with increased activation of the superficial hyper-
tonic muscles—the sternocleidomastoid, upper trapezius, and the anterior scalene
—indicating a reorganization of the motor strategy (Jull, 2008). When there is a
“reorganization of the motor strategy” and muscle substitution patterns occur, the
hypertonic muscles will do extra work, fail to relax and remain at rest, and become
quicker to get excited and start overworking again while the hypotonic muscles
simply fail to “turn on,” contribute, and show up to do their jobs as previously
described. To change this self-defeating cycle, both sets of muscles must have mus-
cular balance restored.
      Since Yoga’s essential physical nature is the triumvirate of the decompression
of joints, the release of pressure, and the reduction of stress, when too little curve is
present a change in the constant compressive force of gravity on the cervical spine
may provide the space and release needed in the cervical spinal joints and discs.
Posterior to anterior mobilizations of the mid to upper thoracic spine using Yoga
asanas, rehabilitation exercises, and/or a foam roll offers incredible relief to a com-
pressed hypolordotic cervical spine. Additionally, if the level of strain exhibited by
the muscles is not too severe, manual traction can be performed by a healthcare
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practitioner and/or natural gravity-based cervical traction can be applied in Yoga
Therapy by inverting the forces of gravity on the body, which assists in decreasing
compressive forces. B. K. S. Iyengar intro-
duced this therapeutic technique of grav-
itational traction to the Yoga world by
using two cushioned chairs placed at an
appropriate width so that the shoulders
and clavicles support the weight of the
body as the head dangles in between.
Providing that the practitioner’s aptitude,
skill level, and physiological conditioning
warrant the procedure, putting the body
upside down with the head free from the
floor provides all of the benefits of a tra-
ditional headstand, sälamba çérñäsana (all
limbs standing on the head pose), while
alleviating compression and gravity’s
pressure on the small joints, discs, and
vertebrae of the cervical spine. It is a rela-
tively safe option that can be therapeuti-
cally applied in Yoga as a substitute for a
traditional headstand and has the ability
to be used for a variety of chronic cervical spine dysfunctions where compressive
force is one of the main issues.

THE THORACIC SPINE

The thoracic spine can be grouped into three sections: upper thoracics (T1–T3),
middle thoracics (T4–T8), and lower thoracics (T9–T12). The middle thoracics
encompass the apex of the primary kyphotic curve, meaning the spine is the most
rounded at T4–T8, which can be seen in Figure 7 on page 299. In my personal phi-
losophy regarding spinal mechanics, the upper thoracics and lower thoracics are
functionally unique in reference to the middle thoracics as they are places where
the spine begins to transition from the apex of its primary kyphosis to the lordotic
curves found in the cervical and lumbar spines, respectively. Jiri Cumpelik, P.T.,
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says, “In a functional and mobile spine, the physiological movement of the cervical
spine starts from T4 and progresses upward, and the movements of the lumbar
spine from T6 and go downward” (Cumpelik, 2014). Thus, these areas can be con-
sidered extended transitional zones in reference to the traditional transitional zones
located at C7–T1 and T12–L1 where weakness and instability injuries commonly
occur.
      It is easy to infer from this function-based classification that the location of the
apex of the middle thoracics at T4–T8 is often a key source of dysfunction in neck,
middle, and lower back pain. This is due to the compression and rounded nature of
the thoracic kyphosis and the decreased movement of the vertebrae between the
scapula, which can be compounded by prolonged periods of sitting in a constrained
posture (Liebenson, 2001). “Chairs, desks and computers all conspire with gravity
to round our back and shoulders forward . . . slumping, slouching and stooping
thus become a programmed habit. The effects of poor posture are seen everywhere
and include the loss of energy, headaches, neck or back pain, pinched nerves, etc.”
(Liebenson, 2010). Releasing tension in the middle thoracics is therefore remarkably
important to the entire spine as thoracic, lumbopelvic, and cervicocranial posture
have been found to be interrelated as links in a biomechanical kinetic chain as
 evidenced in the cogwheels picture attributed to the work of Swiss neurologist,
Dr. Alois Brügger in Figure 8 on the following page, adapted from (Liebenson, 2001).
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      In the West, clinical dysfunctions of the middle thoracics can be observed
mechanically with excessive chin poking, lumbar hyperlordosis, straining in the
neck and lower back muscles, and the inability to perform a wall angel posture
with good form keeping the hips, shoulders, head, elbows, wrists, and lower back
on the wall together with the bent arms. As the foundation for the cervical spine, a
lack of motion and accumulation of tension and stress in the middle thoracic region
can easily “lock” up the neck above, similar to how a house with a poor foundation
shows proverbial cracks in its walls.
      The yogic texts further concur with the importance of posture and mobility in
the middle thoracic region: “It is slow but sure suicide to walk, sit, rest, talk, or lie
down with a caved-in chest. The cells of the lungs become starved thereby, and
maladjustments of the vertebrae often occur” (Yogananda, 1925). As a result, Yoga
postures were initially designed to simply enable people to sit upright for periods
of meditation. The yogis and rishis (sages) of ancient India knew that sitting for
long periods of time with a straight spine was a potential problem for people in
the thoracic region due to its tendency toward hyperkyphosis, or excessive round-
ing, in response to gravity and fatigue. To assist with these physical challenges of
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discomfort and dysfunction in the thoracic spine several effective yogic techniques
and rehabilitative strategies/exercises are helpful. Generalized mobilizations of
the thoracic spine can be routinely and beneficially found in exercises like catcow,
horizontal foam rolling, anahatasana (heart opening pose), Brugger relief position,
purushamrigasana (kneeling sphinx pose), Iyengar/Kolar wall leaning, and iso-
lated thoracic spinal twists. Once the spine has been mobilized, the application of
shoulder blade stability exercises focusing on the serratus anterior, mid trapezius,
lower trapezius, and latissimus dorsi muscles also give the mid back, thoracic spine,
and neck a stronger base and better muscular support for the maintenance of
upright posture. Exercises here include serratus punches in ardha kumbhakasana
(half plank pose), scapular setting, makarasana (dolphin pose), salabasana (locust
pose), Y-exercises, Turkish get-ups, and rotator cuff strengtheners (if discomfort
is influenced by shoulder movements). Finally, relaxing, massaging, and/or
stretching the superficial hypertonic muscles of the cervico-thoracic region pro-
vides one with both immediate and long-lasting relief from pain, stress, and ten-
sion when effected.

THE BREATH AND THE SPINE

The emphasis and importance of breathing and pranayama is the most distinguish-
ing feature of Yoga in reference to all other physical and therapeutic disciplines.
Surprisingly, many people don’t breathe efficiently and unknowingly display signs
of dysfunction that affect the spine and its surrounding musculature.
      In the body, breathing is an automated function of the nervous system like
digestion and other body processes. As with other autonomic activities, we need to
breathe to stay alive and we aren’t required to pay attention to each and every
breath in the process. However, unlike the other autonomic activities, breathing
can be consciously regulated with will power and volitional control. If a person
can learn to recognize unconscious breathing patterns and establish better patterns,
he/she can increase the efficiency of his/her spinal musculature and the awareness
of how breathing affects his/her posture. Ultimately, “breath is posture and pos-
ture is breath” (Kaminoff, 2008), so “our goal is to instruct the patient [or client] to
make them more conscious of their faulty patterns, then how to correct them, so
they can practice an exercise repeatedly until it becomes subconscious” (Weingroff,
2010).
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      As breathing relates to the spine, it has been said that there are several variables
and no widely accepted standards of “normal breathing.” Nonetheless, there are
commonly accepted beliefs in Western medicine (Perri, 2003) where most feel that
the abdomen, not the chest, should initiate the breath and it is in a belly-to-chest
inhalation and a chest-to-belly exhalation. This is the preferred method of breathing
shared by doctors and therapists in cases involving lower-back instability as this
manner of breathing can recruit abdominal muscles that might otherwise be inhib-
ited and coaxes them into action. This is also the method of breathing widely taught
in the Añöäìga, Vinyäsa, and Power Yoga traditions.
      Interestingly, the “father of modern Yoga,” Tirumalai Krishnamacharya
(Mohan and Mohan, 2010), modified the traditional belly-to-chest method of
breathing in the last decades of his life and began teaching “backwards breathing”
according to Western convention as he developed yogic techniques employing
chest-to-belly breathing. Chest-to-belly breathing is physiologically logical and
takes advantage of the movement and dynamics of the breath when it first flows
in and enters the lungs. Leslie Kaminoff, a student of T. Krishnamacharya’s son,
T.K.V. Desikachar, highlights the scientific aspects of this process in the lungs:
“Volume and pressure are inversely related: When volume increases, pressure
decreases, and when volume decreases, pressure increases. Because air always
flows toward areas of lower pressure, increasing the volume inside the thoracic
cavity will decrease pressure and cause air to flow into it. This is an inhalation . . .
an inhalation involves the chest cavity increasing its volume from top to bottom,
from side to side, and from front to back, and an exhalation involves a reduction
of volume in those three dimensions” (Kaminoff, 2007). When performed prop-
erly, chest-to-belly breathing creates a wavelike rolling motion in the spine simi-
lar to the way a cobra snake undulates. This fluid, natural movement can help
facilitate better posture if well-educated and balanced spinal muscles support
the action.
      When untrained, a chest-to-belly inhale and a belly-to-chest exhale can cause
people to recruit and overuse secondary respiratory muscles like the scalenes, pec-
toralis major/minor, and sternocleidomastoids that substitute and do too much
work as seen in situations with dysfunction in the diaphragm or intercostal mus-
cles, physical or emotional stress (when done rapidly or with breathlessness), and
in the aforementioned example of the hypertonic muscles of upper cross syndrome.
Although secondary respiratory muscles are supposed to assist with breathing in
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extreme situations (like running a marathon) by pulling the upper rib cage open
and, in turn, influencing the expansion of the lungs, they have the tendency to
become hypertonic, tight, and overworked when employed as part of a regular
breathing pattern. As a result, the secondary respiratory muscles are not advised
to be part of a person’s overall normal breathing pattern and chest-to-belly breath-
ing is typically not prescribed for those with neck discomfort and/or poor slump-
ing postures. As Tim McCall, M.D., states, “A slumping posture contributes to chest
breathing by pushing the lower ribs into the upper abdomen. This limits the
diaphragm, which ought to be the primary muscle of respiration, so the chest (and
sometimes the neck) muscles take over” (McCall, 2007).
      But what if we can teach people how to train chest-to-belly breathing in Yoga
Therapy without recruiting the neck muscles?
      Then, the chest-to-belly breathing method introduced by Krishnamacharya,
which is based on the science of gas exchange and the physics of pressure and
 volume changes, may have
a wider scientific, practical,
and yogic application than
belly-to-chest breathing.
      Regardless of whether
breathing is initiated from
the belly (like in the West) or
from the chest (like in Krish-
namacharya’s teachings), the
key points that constitute a
regulated breathing pattern
in either style do not change.
Like a balloon expanding in
all directions, 360 degrees
around the spine, proper in -
halation technique fills and
expands the thorax anteri-
orly, laterally, and posteri-
orly, as well as in the four
areas of the chest, ribs, abdo -
men, and pelvis as seen in
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Figure 9. It can be thought of as breathing in the six directions: front, back, left,
right, up (to the top of the lungs), and down (to the bottom of the lungs). Whether
it was initiated from chest-to-belly or from belly-to-chest on the inhalation, the
exhale completes the elimination cycle opposite to the method of inhale. Faulty
and/or dysfunctional actions include:

1.  Lifting the chest and/or sternum toward the head

2.  Lacking a lifting up motion of the lateral ribs

3.  Lifting the shoulders toward the ears

4.  Excessive engagement/compensation of the upper trapezius, scalenes, or stern-
ocleidomastoids (SCMs)

5.  Flaring of the lower ribs

6.  Excessive migration of the umbilicus toward the head

7.  Abdominal hallowing on inhale breaths (where the abdomen comes in and up
instead of protruding out) known as “paradoxical respiration”

8.  Underactivity of the lower abdominals and pelvic floor

      As yogis have known for centuries, every single breath a person takes affects
the structures that connect with the spine. When performed with mindfulness and
relaxation, Yoga practitioners can use breathing techniques to improve spino-
 respiratory function while simultaneously decreasing neck muscle activity and
increasing the proficiency of the lungs, intercostals, abdominals, and diaphragm.
Thus, breath training may be considered one of the most valuable therapeutic
resources in Yoga Therapy and spinal care.
      Noted sage-like Prague neurologist and manual medicine specialist, Karel
Lewit, M.D., D.Sc., was an advocate of breathing as an integral part of spinal
 rehabilitation work. He said, “If breathing is not normalized, no other movement
pattern can be” (Liebenson, 2007). Below is an adapted version of Dr. Lewit’s prin-
ciple breathing technique that retrains proper spino-respiratory muscle function
and can be used in conjunction with other techniques like ujjäyi (victorious) breath-
ing and samavåtti (equal breathing) präëäyäma.
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360 Degree Resistance-Based Präëäyäma Technique

1. Begin with the spine in a neutral position lying supine on the back with the knees
bent.

2. Dig the toes into the floor while keeping the feet flat.

3. Externally rotate the arms and sit them by the side of the body with the palms
facing up (known in physical rehabilitation as the Brugger relief position).

4. Elevate the head slightly by resting it on a pillow and press the tongue against
the hard palate about 1 inch behind the front teeth (known in Yoga as khecaré
mudrä).

5. Place a TheraBand™ or elastic device around the rib cage just below the level
of the breasts. Use the hands to pull it tight like a corset to create an appropriate
level of resistance for training and double wrap it around the hands on each
end for maximum grip.

6. Take a full inhale breath through the six directions in the lungs, intercostals, and
diaphragm.

7. Continue breathing deeply while keeping the sternum and the shoulders
depressed and go through the list of faulty respiratory actions cited above to
correct any associated dysfunctions.

8. Perform as many breaths as needed to improve habitual breathing patterns.
(Adapted from Lewit, 1980.)

YOGA THERAPY AND THE SPINE ॐ 305

Figure 10. 
360 Degree Präëäyäma



THE LUMBAR SPINE

The normal adult lumbar spine consists of five vertebrae and five intervertebral
discs arranged in a lordotic curve with muscles organized around it in all directions
both superficially and deep to provide better support, strength, endurance, and
control. As a collective group, the lumbar spine is highly preferential to the move-
ments of flexion, extension, and lateral flexion. It is often injured combining one of
these motions with lumbar rotation, especially when under a load, moving too
quickly, and/or being in a weight-bearing or an extreme position like many of the
Yoga asanas (postures).
      Experts estimate that 80 percent of all people will experience back pain in their
life (Vallfors, 1985) and this has led to the lower back being one of the most highly
researched areas of study in Yoga Therapy, according to the International Associa-
tion of Yoga Therapists (IAYT) (Lamb, 2006). Many are familiar with the popular
study on Yoga for lower back pain by Karen Sherman, Ph.D., M.P.H., sponsored
by the National Institute of Health (NIH), that found that Yoga Therapy improved
the symptoms of chronic lower back pain when compared to traditional physical
therapy exercises and self-help books (Sherman, 2005). Another NIH study per-
formed by Kimberly Williams, M.D., examined people with chronic lower back
pain practicing Iyengar Yoga. Over three years, the study showed that those who
did Yoga had lifted mood, less pain, and improved function compared to those
who received standard medical therapy (Williams, 2009). A study done by Vijay
Lad, M.D., found that 80 percent of those practicing Yoga on pain medications for
back pain experienced markedly decreased pain compared with 44 percent of those
taking only medication. In addition, only 12 percent had recurrences in the Yoga
group while 56 percent did in the medication group and the pain medication use of
the Yoga group declined by 40 percent (Lake, 2003). Yoga Therapy’s proven effec-
tiveness in treating lower back pain is well acknowledged and is discussed in sev-
eral other chapters of this text.
      When considering Yoga Therapy’s role in the health, function, and well-being
of the lumbar spine, a major component of its success is the application of the con-
cept of spinal stability. Spinal stability comes from the proprioceptive awareness
and co-contraction of the abdominal muscles and back muscles as a cohesive unit,
not in simply isolating individual muscles like the transverse abdominis (TrA) and
multifidii. Spinal expert, Stuart McGill, Ph.D., states that “true spinal stability is
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achieved with a ‘balanced’ stiffening of the entire abdominal musculature includ-
ing the rectus abdominis and the abdominal wall, quadratus lumborum, latissimus
dorsi, and the back extensors of longissimus, iliocostalis, and multifidus” (McGill,
2010). This “core” of synergistically engaged muscles and surrounding fascia
 creates a container of support for the spine. As a result, an internal abdominal pres-
sure (IAP) can be generated in the abdominal cavity with the assistance of the
diaphragm, which further enhances stability by stiffening all of the deepest layers
of muscles in the thorax that support the spine as illustrated in Figure 11. Acti -
vating and lifting the pelvic floor muscles, known in Yoga as müla-bandha (the
root lock) and ashwini mudrä
(horse gesture), can addition-
ally provide extra founda-
tional “core” support from
below to stabilize the lower
spine and pelvis.
      In terms of positioning, the
safest and most mechanically
justifiable approach to enhanc-
ing lumbar stability through
exercise ensures a neutral spine
posture (McGill, 2006). A neu-
tral spine is the position of an
individual’s spine where every
joint is held in an optimal posi-
tion to allow an equal distribu-
tion of force through the entire
structure (Howard, 1995). From
a Yoga Therapy perspective, spinal neutrality is where there is the least amount of
stress and strain in the spine and the greatest amount of calmness, ease, and com-
fort. Therefore, the oft-given instruction in general Yoga classes to “drop the tail-
bone down and under,” which clearly and forcibly takes the practitioner out of
neutral, is an ineffective long-term strategy to stabilize the lower back and/or
reduce hyperlordosis. In the right situation or for a desired intention, anterior or
posterior tilting of the pelvis may prove to be more valuable than staying in neutral
in order to target a stretch into a severely tight or restricted muscle (like the psoas
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in a lunge stretch) if no other means of accessing and isolating it is available. But, if
dropping the tailbone becomes a programmed habit in the spine, it can lead to the
chronic destabilization of the lower back by taking the spine out of neutral. To
reduce hyperlordosis while maintaining a neutral spine, a physical maneuver
called a sternal crunch can be applied, which facilitates the anterior upper abdomi-
nal muscles. It is performed by dropping the front ribs toward the back ribs, doing
a mini-crunch with the sternum, and engaging the upper abdominal muscles while
keeping the shoulders relaxed and lateralizing the breath to keep the diaphragm
expansive. Especially for people who have lower back pain and/or sit excessively,
the additional reactivation of the powerful posterior chain muscles (the glutes and
the hamstrings) through exercises like clamshells, glute bridges, crab walks, gym
ball curls, standing functional reaches, and/or modifications to traditional asanas
may also assist in supporting a neutral curve.
      Another topic of discussion in Yoga Therapy relating to the lumbar spine is the
notion of using the abdominal hallowing procedure, uddéyäna bandha (the belly
lock) as a core stability technique. Yet, historically, uddéyäna bandha, where the
belly is brought in maximally toward the spine, was never designed for spinal
 stability. The ancient Yoga masters developed this technique to enhance the way
that präëa and energy is moved through the spine when practicing advanced
präëäyäma techniques and kriyäs (spinal energy exercises). While uddéyäna
bandha can sometimes be taught to new Yoga practitioners to help them learn how
to feel and engage the abdominal muscles while in a nonload position like lying on
the back, modern rehabilitative medicine has repeatedly shown that the abdominal
hallowing procedure is the most mechanically ineffective stabilization maneuver
for control of spine motion and stability (Lederman, 2010) when compared with
abdominal bracing and a natural spine strategy. Similarly, it has been reported that
“the instability of the hallowing position reduces the potential energy of the spinal
column causing it to fail at lower applied loads” (McGill, 2009), and “there seems
to be no mechanical rationale for using abdominal hallowing . . . to enhance stabil-
ity” (Grenier and McGill, 2007). Alternatively, a technique known as abdominal
bracing, where the muscles are co-contracted and engaged with minimal to moder-
ate effort by pressing outward from the innermost layers of the core, has been
shown to create extra support around the spine and enhance intra-abdominal pres-
sure and, in turn, spinal stability. In research evaluations, bracing improved stabil-
ity over hallowing (Lederman, 2010) and “bracing creates better patterns that better
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enhance overall stability” (Grenier and McGill, 2007) when compared to abdominal
hallowing. The top contra-indication for abdominal bracing, though, is if a Yoga
practitioner has a preexisting spinal compression issue that gets worse with
increased pressure around the spine like a disc protrusion or a neurologic spinal
problem with radiating symptoms into the limb(s). If properly applied, the afore-
mentioned sternal crunch and abdominal bracing techniques can become well pro-
grammed long-term habits that promote healthier function in the abdominal
muscles and enhance the general stability of the lumbar spine.

DIRECTIONAL PREFERENCE LOWER BACK PAIN

In the movement sciences and Yoga Therapy, many spinal conditions can be
 subcategorized for easier reference. Gordon Waddell, M.D., states that 94 percent
of back pain is mechanical back pain, 5 percent is due to spinal nerve root irrita-
tion and 1 percent is due to more serious pathology (Waddell, 2004). This is
extremely encouraging because it highlights that the vast majority of people can
be affected, treated, and/or co-treated (with a doctor or therapist) using basic
body mechanics and spinal rehabilitation techniques found in movement disci-
plines like Yoga Therapy.
      Correspondingly, mechanical back pain can be broken down even further.
Studies suggest that one of the best methods of subclassifying mechanical back
pain is to organize the conditions based on pain pattern and directional preference
(Wernecke, 2011). The term pain pattern refers to what is known as the centraliza-
tion or decentralization of a person’s radiating symptoms of pain, numbness,
and/or tingling into a limb. Centralization means that the radiating symptoms in
the limb are retreating and moving more centrally toward the spine. Decentraliza-
tion means that the symptoms begin in the spine and are decentrally moving away
from the spine toward the limbs. Decentralization is usually thought to be more
serious and severe and may signal the need for assistance from a qualified therapist
familiar in working with neurologic conditions. The term directional preference
refers to the fact that there are spinal disorders that are biased toward certain move-
ments and radiating pain, numbness, or tingling may be alleviated or exacerbated
through either flexing or extending the spine. Dr. Rick Morris, D.C., has termed
this system of cataloguing conditions by pain pattern and directional preference
with the aptly named terms: flexion faults and extension faults (Morris, 2009).
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Flexion Faults

These are back problems that increase and become more debilitating and decen-
tralized when a person performs flexion exercises like forward bends (standing,
sitting, or lying down), sitting in a chair or at the computer, putting on pants/
shoes/socks, märjäryäsana (cat pose) in cat-cow, apänäsana (supine knees to the
chest pose), and/or haläsana (plow pose). The Yoga Therapy treatment that is usu-
ally advised includes McKenzie extension exercises like cobras, belly sphinxes,
standing back bends, gluteal bridges, locust pose vinyäsas, supermans, etc., which
decrease the pressure on the discs and nerves when properly applied. Specific diag-
nostic examples of flexion faults include most disc protrusions and bulges, piri-
formis syndrome, vertebral fractures, degenerative disc disease, and  sciatica.

Extension Faults

These are back problems that increase and become more debilitating and decen-
tralized when a person performs extension exercises like backbends, walking,
standing, ürdhva dhanuräsana (upward-facing bow pose), or even laying down on
the stomach. The Yoga Therapy treatment that is usually advised includes Williams
flexion exercises like paçcimottanäsana (seated forward bend pose), uttänäsana
(standing forward bend pose), supine knees to chest, etc., and core work, which
decreases pressure on the vertebrae, the vertebral joints, the spinal cord, and the
muscles that open the spinal canal. Specific diagnostic examples of extension faults
include spinal stenosis, facet joint syndrome/joint imbrication (where the joints are
compressed into each other causing extra pressure in the joint capsules), spondy-
lolisthesis (where one vertebra slips forward in relationship to the vertebrae below
it), pregnancy, and lumbar erector muscle hypertrophy.

While the above general classification system is a safe and effective guide for creat-
ing a distinct division between conditions based on pain pattern and directional
preference, an evaluation by a qualified health professional is always advised if the
complaint is acute and/or if pain, numbness, or tingling exist. Ultimately, pain and
discomfort often decrease from not just knowing what to do, but, even more impor-
tant, what not to do with our bodies. Quite regularly, the “counter pose,” or the
opposite movement of the one that causes pain and discomfort, has incredibly
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 curative latent properties. In this way, Yoga Therapy can assist in developing
greater postural awareness, in identifying certain conditions that have a preference
for a certain direction of movement, and in setting up an environment that opti-
mizes one’s healing potential.

SCOLIOSIS

Scoliosis has been a common spinal misalignment since the beginning of recorded
civilization. It appears in cave paintings of prehistoric man and the famous Greek
physician, Hippocrates, was said to have treated scoliosis with braces in the fourth
century BCE (Miller, 1990). Fortunately, for people who are afflicted with this con-
dition today, healing remedies like Yoga Therapy can provide incredible support.
      Architecturally, scoliosis is a lateral curvature of the spine, typically in the tho-
racic region, and there are two kinds: functional scoliosis and structural scoliosis.
A structural scoliosis is genetic and the resulting curve is subject to the anatomical
limitations and growth of the body. It is the harder of the two to treat using Yoga
and movement therapy and can be caused by many things including a hemiverte-
bae (a wedge-like vertebra that doesn’t grow to the same size as the others), a block
vertebrae (where two or more spinal segments fuse and grow into one), a decrease
in melotonin levels, a short leg, hormonal changes in children who have an early
growth spurt, and idiopathic/unknown reasons (Cramer, 2005). On the other hand,
a functional scoliosis is due to the imprecise development of the skeletal muscles
and connective tissues that support the spine. This kind of scoliosis could be due
to a number of factors such as one’s work environment, lifestyle, and previous
injuries—as well as acquired mechanical patterns and postural habits. When the
degree of curve is minor in a functional scoliosis, it can usually be managed with
physical rehabilitation and Yoga Therapy. While a curve up to about 5 to 10 degrees
is considered to be normal in adults, a minor scoliosis is a curve of 10 to 20 degrees.
These slightly scoliotic people frequently find Yoga Therapy and other comple-
mentary therapies like chiropractic, acupuncture, massage therapy, and osteopathy
to be very useful in managing day-to-day discomforts that arise. A serious scoliosis
requiring more extreme procedures like external bracing ranges from 20 to 40
degrees and the most severe scoliosis cases occur when the curve exceeds 40
degrees, where surgical bracing and vertebral fusion are considered so that the
vital organs housed within the rib cage and spine are not compromised.
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      When talking about Yoga Therapy’s role in treating scoliosis, there are several
ways in which the spine can be approached whether it is functional or structural
scoliosis. Studies suggest that the effects of psychological stress actually have a
large impact on the spine and result in an increase in spinal compression (Davis,
2002). Since at its core scoliosis is based on the compressive force of gravity acting
on the spine, Yoga Therapy’s emphasis on relaxation and calmness, one of its most
attractable hallmark features, gives it far-reaching implications in the psycho-
somato-emotional effects of scoliosis. By reducing stress via activities like con-
scious breathing, präëäyäma, and individualized äsana, Yoga Therapy can assist
in relieving the subjective compressive feelings and stress experienced by the prac-
titioner. Some additional physical exercises/äsanas that may be helpful to con-
sider in working with scoliosis include triangle pose, lying sideways on a bolster,
çalabhäsana (locust pose) variations, seated chair twists, supta padangusthasana
(reclined hand to foot pose) (Miller, 2006), hinging at the hips and folding the torso
off the end of a table (with the body being supported from below by blankets
stacked on a chair) (Schatz, 1992), horizontal foam roller exercises, and physical
therapy swords where the practitioner reaches across his/her body and does a
maneuver akin to pulling a sword from its sheath (Liebenson, 2005). The use of
even just one or two of these Yoga Therapy procedures, if they are the correct
exercises for that particular practitioner’s body, will go a long way in easing the
discomforts caused by a  scoliotic spine.

CONCLUSION

For thousands of years, yogis have philosophized, “Health is a state of complete
harmony of the body, mind, and spirit” (Iyengar, 2006), and modern medicine,
ironically, is rediscovering this approach. When applied to the body and, more
specifically, to the spine, health is the perfect balance of intrinsic and extrinsic
forces in a cooperative, well-communicating, and organized system. In our bodies,
we experience this balance unconsciously both on and off the mat as neurokinetic
patterns in the central nervous system that hardwire neurons and muscles together
to form our spine’s basic postural habits. Whether in an äsana, sitting in a chair,
standing up, or even lying down, these habits are made up of sensitivity-based
responses to the proprioceptors in the joints, tendons, and muscles that tell us
where we are in space and give us the opportunity to make changes and recalibra-
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tions. Training this “sixth sense” of awareness and our proprioceptive abilities in
Yoga Therapy rewires our neurokinetic pathways and reinforces more conscious
and educated postural choices and muscle patterning.
      Fundamentally, Yoga Therapy is the philosophy, art, and science of adapting
Yoga techniques to treat the various dysfunctions and ailments of the body.
Applied to the spine, it has significant potential in its role in the modern landscape
of preventive medicine. Whether it is remembering to get up and stretch every 20
to 30 minutes while sitting at one’s desk, or learning core techniques, or keeping
the head in alignment to decrease muscle tension and stress, or learning what not
to do in Yoga to maintain a healthy spine, many of the pains we experience in the
spine can be prevented through the proper application of Yoga Therapy. This was
foreshadowed by the great sage, Pataïjali, in Sütra 2.16 of his 2,000 year old, Yoga
Sütras, when he said, “Heyaà duùkham anägatam . . . Prevent danger and suffering
before it arises” (Satchidananda, 1990).

      At its essence, Yoga is not about straining, it is about sustaining. It is not about
achieving, it is about accepting. It is not about showing off, it is about tuning in. It
is not about looking good, it is about feeling good. The more these concepts are rein-
forced, the more intelligent choices are made. Better choices lead to better habits,
which lead to better posture, and eventually to a healthier spine and lifestyle.
Remembering these ideals, Yoga Therapy can help people discover the positive
aspects of spinal health and wellness naturally inherent within the practice.
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