Yoga Anatomg & thsiologg




Anatomg & thsiologﬁ

° Anatom3~

(One of the basic essential sciences of medicine that studies the
structure of an organism.

. thsio]og9~
T he bio]ogical stuclg of the functions of ]iving organisms and their
Parts.




\/\/}19 1S knowledge of anatomy & Phgsiologg

impor’cant for yoga instructors?




Know]edge of anatomy & Phgsiologg is the foundation of
Phgsical safetg for both student & instructor

Yoga has the Potcntia] to heal & prevent injury

]nstructors will be asked }33 students about various
injurics & conditions using the common languagc of

medical terminologg

As instructors, we are ambassadors of Yoga and
therefore will be educated, knowle&gcable, &

ComPassionate
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System

Major structures

Functions

Circulatory

Heart, blood vessels, blood (cardiovascular)
ymph nodeaes and vessels, iymph (ymphatic)

Transports nutrients. wastes, hormmones, and gases

Digestive

Mouth, throat, esophagus,
stomach, liver, pancreas,
small and large intestines

BExtracts and absorbs nutrients from food:
removes wastes; maintains water and
chemical balances

Endocrine

Hypothalamus, pituitary, pancreas
and many other endocrine glands

Regulates body temperature, metabolism,
development, and reproduction: maintains
homeostasis; regulates other crgan systems

Excretory Kidneys, urinary bladder, ureters, uraethra, Removes wastes from blood: regulates concentration
skin, ungs of body fluids

Immune White blood cells, lyimph nodes Deafends against pathogens and disease
and vessels, skin

Integumentary Skin, nails, hair Protects against injury, infection, and fluid

loss: helps regulate body temperature

Muscular

Skelatal, smooth, and cardiac
muscle tissues

Moves imbs and trunk: moves substances
through body: provides structure and support

Nervous Brain, spinal cord, 4 . a S Regulates behavior: mamntains homeostasis;: regulates
nerves, sense organs ,&. w other organ systems; controls sensory and
= g motor functions
Reproductive Testes, penis (in males); Produces gametes and offspring
ovaries, uterus, breasts (in females)
Respiratory Lungs,. nose, mouth, trachea Moves air into and out of lungs: controls gas
exchange betweaen blood and lungs
Skeletal Bones and joints Protects and supports the body and organs; interacts

with skeletal muscles, produces red blood celis,
white blood cells, and platelets




The Skeletal qutcm

The structural framework of the bodfj

¢ Made of ]iving tissues called bone
e [Protects organs, sPinal cord, & brain
«  Attachment site for muscles

¢ Red PBlood Cell Production

° Calc:um magnes;um Phosphorus and other

mmcrals storcd N }Dones

° Bone has the strength of steel ~at the same
time, it has elasticitg

° Yoga asana strengthens bone dcnsity bg

applying hcalthg stress



The Axial and Appendicular Skeletons

axial skeleton

s

appendicular skeleton

\"\..

The axial skeieton consists
of the spinal columan,
cranium {skull), and rib
cage. The spinal column
surrounds and protects the
spinal cord, which is the
central energy channel,

or Sushumna Nadi, It i«

the axis around which the
poses of Yoga revalve. The
appendicular tkeleton
connects us with the world:
the lower extremities

form our connection to

the earth, and the upper
extramities, in association
with cur senses, connect us
with sach other.




Fundamental Bones

— clavicle
scapula
sternum
humerus

e radius
ulna

ilium
sacrum

pubis

femur
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Fundamental Bones

metacarpals —

lateral condyle

4  medial condyle

patelia
(kneecap)

T tiblal plateau
Se—— Rbutar head
tibial tuberosity

]
hindfoot midfoot forefoolt

(calcanaus. talus) (tarsals) (metatarsals, phalanges)




The hips and shoulders are ball and socket joints. Their form reflects their
Sh ou ld er an d Hi p function, in that the deep socket (acetabulum) of the hip is designed to support
| weight, while the shallow socket (glenoid) of the shoulder is designed to provide
S . maximum range of motion for the arms. Yoga postures balance mobility and
stability by increasing the range of motion of the hips and stabilizing
the shoulder.

acetabulum

acromion —__
femoral head -~

glenoid .
greater trochanter

J ~

humeral head

greater tuberosity .

lesser tuberosity

~

bicipital groove

lesser trochanter

ischial tuberosity

“\ ;n



The Shoulder Girdle

The shoulder girdle is the yoke that connects the upper
extremities 10 the axial skeleton, It is the seat of the brachial
plexus, a collection of nerves that, in association with the
heart, forms the basis for the fourth and fifth Chakras. The
shoulder girdle is comprised of the following structures:

Scapula (shoulder blade)

- Scapulothoracic joint

- Clavicle

- Sternoclavicular and Acromioclavicular joints
Humerus (upper-arm bone)

+ Glenohumeral joint

The Pelvic Girdle

The pelvic girdle is the yoke that connects the lower
extremities to the axial skeleton. It is the seat of the sacral
plexus, a collection of nerves that forms the basis for the
first and second Chakras. The pelvic girdie is comprised of the
following structures:

+ Iliac bones

« Sacroiliac joint
Femur (thigh bone)
Hip joint



The \/crtcbral (_:olumn

(Cervical- 7 \ertebrae
Lorclotic Curve

“horacic-12 \Vertebrae
Kgphotic (_urve

Lumbar~5 \/ertebrae
| ordotic (_urve

jiacrum~ 5 /: used /ertebrac

that create one bonc

Kgphotic (urve

(occyx- Ta//zéone

Vcrtcbra=5ingular
\/crtcbrae=ﬂura|

”Brcab%st; [ unch, & Dinner”

The Vertebral Column

»

P
“
m
B

»

igt
A
N
%
e

cervical

tharacic

{umbar

sacrum

coCcyx

Spinal Curves

We determine the spinal
curves by viewing them
from the side. Kyphosis Is
a convex curve and lordo-
si% 1% 3 cONcave curve,

This Hlustration demon-
strates the four normal
curves in the spine:

1) cervical lordosis
2) thorack kyphosis
3) lumbar lordosis
4) sacral kyphosis
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ANTERIOR PELVICTHILT

b o
i

E
-
-

v

—

POSTERIOR PELVIC TILT




Movements of the 5_Pinc

o lexion

.

 m— .
¢ xtension

e Axial Rotation

. Lateral I lexion

16



Anatomical Directions

Mic”inc~ (_enter of the boclg

Fosterior- | oward the back of the body

Anterior- | oward the front of the body

[ ateral- Away from the midline

Medial- T oward the midline

Proximal- Nearer to the center of the body

Distal- Situated further away from the center of the body

SuPcrior~ Above another boclﬂ Part/towarcl the top of
bodyJ*neac!

Infcar’ion~~ Bc]ow another bodg Part/toward the bottom-feet

raver o\

o

Superior

. e

Inferior



M Ove l l l e n l Motion of the musculoskeletal system necessarily involves

multiple joints, forces applied In many directions, and
movement in many planes. A convention exists to describe

M oveme nt Deﬁ niti ons the basic movements of the musculoskeletal system that can

be usefulin analyzing the form and function of the Asanas.

Ihe six basic movements of the boay take place 1n

il plane: Divides the body Into front and back, Mavements along this
plane are called adduction and abduction. Adduction moves the extremity
toward the midline, abduction moves the extremity away from the midiine.,

Sagittal plane: Divides the body into right and left. Movements along this
plane are called flaxion and extension. Flaxion uscally moves the axtremity
forward, except at the knee, where it maves backward., Extension moves the
extremity backward.

Iransvesse plane: Divides the body into upper and lower halves. Movament
along this plane is called rotation. Rotation Is further classified as medial
ratation (toward the midiine) or Lateral rotation (away from the midline).
Medial and lateral rotation are also referred to as internal and external
rotation, respectivaly.

All movements of the body are composed of varying
contributions of these six elemental movements.




Dircctions of Movement -

bl M ; oy The form of each Asana reflects its function and vice versa, Here we use
Pose with Movements “

Virabhadrasana I1to analyze the positions of the body in a Yoga posture,

‘ xtrcmltICS é’ JOlntS You can combine this analysis with knowledae of the muscle actions to

optimize the function of your poses.

° I lexion- Benc}ing of ajoint so that the bones
that form t}'xejoint are Pu”e& closer together

= xtension- | he movement that bring bones in a
joint into or toward a straight Position/back

1, The front knee flexes,

e  Abduction-T he movement of a boclg part away

from the midline 2, The front hip flexes.

3. The back hip extends,
«  Adduction-] he movement of a boclg part ;

towardthe midline

4. The back foot rotates internally,

5, The torso extends,

° Extcrna' Rotation (Latera/ Kotat/bn>~Turning

alimb about its axis of rotation away from the

6. The arms abduct.

midline 7. The forearms rotate internally.

8, The neck and head rotate,
. ]n’ccmal Rotation (Media/ Kotation)- | urnin g a

limb about its axis of rotation toward the midline




3 Tgpcs of Joints:

1. Fibrous-Pound toget]ﬂer bg dense

connective tissue~designed for little to

no movement

° 5utures found between the Plates of
the skull

2. Carti]aginou&Unite bones with

cartilag@-designe& for minimal movement

e Jointat 15t rib and sternum, Pubic
sgmphgsis, intervertebra]joint-disc

(b)

Publc symphysis (tibrocantilage}



3. 55novial Joints-

a
Articular caPsu!c between twojoined bones, bone JO' ntS
surfaces Protectecl bg cartilage, supportecl bg ligaments,
ﬂOUT’iShCCl & ]UbricatCCl by SynOVial Hud As with the banes, the shape of the joints

reflects their function (and their function
(eflects their shape), Joints come in a spectrum
of shapes, depending on the mobility or stabil-

o \Wrist, ankle, elbow, shoulder, vertebral facets, hips, tyhey requlre. For example the hip foint s
ball and sockat, while the knee joint is a hinge.
i(ﬂCCS, kﬂUCk!CS, toes A ball and sacket hip joint confers the greatest

mobility in all planes and fs usefil for activities,
such as chanalng directian while walking and

running (or reaching In varlous directions to
4 4 .
grasp objects, as with the shoulder), A hinge
i l/j p C S pF A , l/j n OVI a ] J O i n ts joint, such as the knee, provides greater stabil-
—— ; — - ity and is useful for propelling the body forward

(o drawing an abject toward the body, as with
the elbow).

| linge Jomt~ Allows movement in one axis @ niaxial) Ot s, ch s the bt s i

hetween the vertebrag, allow for bmited ma-

bhlity between Indlvidual vertebrae but great
L4 E]bow) KHCC) Kn UC!(lCS stability to pra!m‘.ﬂtnpm.ﬂc.&;rd.ﬂn1bilily(>l

the spinal column comes from combining the
limited movement of individual intervertebral
Joints as 3 whol,

_Ba" & SOC!(Ct Joint{SPherical surface fits into dish
shaped c}epression, designec} for maximum mobilitg)

triaxial-ca Pab]e of circumduction

. HiPJoint, Shoulder Joint




Fivot~ SurFace of one bone spins within the ring shapecl

D
surface of anotl‘ler, like a door knob -

e« (1-(2 Atlas & Axis

f_“ipsoic’ Joint-modified ball & socket, oval shapecl bone e
articu]ating in an e”iptical basin of another bone, c!eignec!

Transverse
ligament

. d

for mobi]itg, BiaxiaLmoving around two Planes
e Whrist
Sadc“c Joint~Back and forth & side to side motion ) / é

Radius

e Pase of thumb Al AR

(d) Condyloid joint between radius and scaphoid
and lunate bones of the carpus (wrist)

Glicling Joint-[lat or ncar]9 flat articular surfaces, glide e Gliding Joints
. ~ Nearly Flat

Wrist and Ankle

past one anotherforward & back, side to side, slight

rotation, designcd for minimal movement

Sliding or twisting
Wrist and ankle

. Carpals in the Wrist, | arsals in the foot



Whatis a
Ligamcnt?

Ligaments are bands of
dense, fibrous, connective
tissue that attach bone to
bone. Frovides structural
integrity for thejoints

Pelvic and Hip Ligaments

. sacroiliac

The form of the pelvic and hip igaments reflects their function, The pelvic
ligaments are thick and strong in support of the weight bearing function of
thesejoints. The hip ligaments are shaped Lo stabilize the hip while allowing
movement for walking and running.

ligaments

sacrotuberous
ligament

ischiofemoral ——
ligament

iliofemoral
ligament




annular ligament interosseous

ShOUlder and Elb ow Ligaments (lateralcollate:fl ligament) mem,brane

/

Elbow (posterior)

The collateral ligaments of the elbow limit side-to-side
motion and maintain the joint as a hinge. The interosseous
membrane stabilizes the bones of the forearm.

medial collateral

T ligament
Shoulder acromioclavicular coracoclavicular
Unlike the thick ligaments of the hip, the ligaments ligaments
glenchumeral ligaments of the shoulder are 4
thin structures. Their design allows greater coracoacromial \ /
mobility of the joint. ligament \ / /

transverse bicipital
ligament




Knee Ligaments

J
4
/

. lateral collateral igament

The patellar tendon connects the guadriceps muscle to the tibia for extension of the knee. The
collateral ligaments limit side-to-side motion of the knee and maintain its function as a hinge
joint. The anterior and posterior cruciate ligaments limit anterior and posterior translation of the
tibia on the femur, respectively. The menisci deepen and stabilize the knee joint. The interosseous
membrane stabilizes the bones of the lower leg.

.. patellar tendon

anterior cruciate ligament —

posterior cruciate ligament

interosseous membrane




Spine Ligaments

LUMBOSACRAL SPINE

anterior longitudinal
ligament

supraspinous ligament
spinous process

tranverse process

transversalis muscle

interspinales muscle -

VERTEBRAL UNIT

The vertebral unit is comprised of two adjacent vertebral bodies and
the intervertebral disc. Movement between the vertebrae is possible
in several planes (including small amounts of rotation, flexien, and
extension). The combination of motion across multiple vertebral
units culminates in spinal movement,

vertebral body

intervertebral disc




Thc Muscular @stcm

Composed of » types of muscle tissue
° 5mooth~involuntarg~intestincs, uterus, bladder...
° Skclctal-vo[untarg~hamstrings, deltoids...
. Carcliac~involuntarg~ﬂ eart

Crcatcs movement of skeleton
Maintains posture
Froduccs heat

Alidesin blood & lymph circulation
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B S s Movements are determined by Lhe varying forces acting across the joints. These

farces are produced by the muscles, and their effects on body position are
- ' determned by the muscles’ shape, origm {(the attachment of the muscle toc a
bone atthe more fixed or proximal end), and insertion (the attachment of the

muscie 10 2 hone at the end towasd the part 2o be moved, O the more distal end)

Proximal attachment of the muscle to a bone

Distal attachment of the muscle to a bone

The muscie that contracts ta produce a
certain action about a Joint, Forexample. the
hamstrings are agonists when you flex your
knee

A muscle that relaxes while the agonist
contracts, 1 ne antagonist produces the

opposite action about a oint. Forexample, the

.

guadriceps (at the front of the thigh) are the

antagonisls 1o the hamatrings when you flex

your knee,. When you extend your knewe, the

quadriceps are the agonists and the hamstrings

The synergists of the psoas assst in

flexing the hip are the antagonists.

A muscle that assists and fine-tunes the action

of the agonist and which can be used to produce \
the same action, aitho genarally not as -
. the 12 act although genearally not a he origin of the
T he quadriceps are the agonists efficiently.

rectus femoris s the
that contract to extend the knees, anterior superior itiac
The hamstrings are the antagonists sgine. The insertion is
stretched by ths action. the patelia.
25



STRETCHED

190 1The releass

"x.f ;,l




Whatis a
Tcnclon?

| endons are
made up of
fibrous, flexible
but non-elastic
connective tissue
that attach muscle
to bone

Muscles and Tendons

Tendons attach muscles to bones, transmitting the forces produced by the muscles, moving joints. Tendons also have
sensory nerves that communicate information about muscle tension and joint position to the brain.

Tendons and ligaments have limited capacity to stretch and do not contract. Practicing Yoga improves tendon and
ligament flexibility, especially when performed in a heated room. Practitioners should not stretch tendons or ligaments
beyond their normal length, as this can cause injury.

hamstring tendon

iliacus tendon




Types of Muscle Contraction

There are three types of muscle contraction:

Concentric (Isotonic) Contraction:

The muscle shortens whiie maiatalnng constant
tension thraugh a range of motion.

Eccerntne Contraction:
The muscie contracts while lengthening.

Isometric Contraction:

The muscle generates tension but does not
shorten, and the Hoows do not mow.




E 4 arouds oo baw AA . .
SLTEeLCrnning » =§"-‘l<'\

' ' s
AW stratshing 15 the most commaoan technigue used In Hatha Yoga. There are twa categories
of static stretching, The Rrel 5 ctive static stireich ng This mv Vs o iract r antl e !
mus Bt TOSTIOICh S tarngat ' . L o " T 1 the & AT ICs g ’ ang } (= uring
the rorward bena Fa POtTaANAsSIND = A Torm af actwe Stat stretoching of the hamstirmg
| Htracting & a.J-n-:x‘ s iNACTive sTan Lrets e it Nnaphe oy Cal "
reciprocal Mtntieon.” £ re rocal inhibiticon, the central nervous system signalz th
! 'll"' Ut i I revlaw
Fais1ve static stre'tchinng urs whe we relax 0 2 siretch, Ut niy the TofcCe of DoAYy
weight o e xl e sl applied wesaM) 1O stretch = [ The re slive poie orted Yot
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YOO2 pracismoners use facinated stretching to deepen thetr pastures. T his type of

stretohing mvolves contracting the muscle being stretched during an active stattic
trar

SErezch., This &t

00 triggers a reflax 3 involving the Coigl tandon orcan, resaltin

J< Bl
in 2 profound relaxation of the target muscls mhen the contraction period ends, This

I 3150 Known s proprioceptive neuromnuscular facilication (PNF). It extramely
important to consioer the joint reaction forces when using facilitated stratohes

s the Foro= 1he mustis penerales Is Lransm Nied o Lhe O s As Qenery rule,
geatly contract the stretinad muscia 10 awoid eacessive Joint reaction forces. These

images demonstrate facilitated stretching of the gluteus medius, Ghuteus masimus

Ans teansar tasca lata

[)','I‘A:I‘!. SLretcnmng
Yogs practitioners use dynamic stretching during & Vinyass stiyle .

practice. This tuype of s1retchs D Ve Olves resetit e movement of the

body Into incressingly deeper stretches. Performing dysamic stretching

nthe morming “resst £ the resting muscls l.:ln_gl'l 4

or the Zdy

(Scientific Keys, Volume 11 cowers the sy woiogy of stretching o detail)



Reciprocal |nhibition:

. Dcscribes the process of muscles on one
side of ajoint relaxing to accommodate
contraction on the other side of thejoint

. Agonist~Antagonist relatiomshil:)

5trctc[1 Reﬂcx:

o A muscle contraction in response to
stretching within the muscle. When the
muscle spindle is stretched its nerve
activity increases. The reflex causes the
muscle to contract & thus resist the
stretching

e An automatic saFetg mechanism bringing
the muscle to a constant length
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