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        This book is dedicated to Laurent,

king of vocalizations, and to all of his

Down’s syndrome brothers and sisters,

who bring nothing but sweetness

to this earth.
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      Foreword in Three Voices . . .

      There is a time for the voice, and for some, there comes a time when it’s necessary to understand the mechanisms behind the voice.

      How, though, does one approach the Ariadne’s thread of vocalizations while offering anatomical descriptions of the vocal apparatus? This is the challenge facing authors who need to make complex anatomical concepts accessible.

      To accomplish this, Blandine Calais-Germain applies the effective approach she has used in her previous works, offering multiple drawings to show the anatomical structures from a variety of angles. To these she adds text that often acts like a virtual finger, tracing the structure and reinforcing the reader’s understanding.

      We find in this written work the same clarity of presentation that we experience in her workshops: all concepts are linked not only to the physiology of the vocal apparatus, but to movement as well. In many cases, François Germain elaborates on complex physical concepts while keeping the information accessible to a nonspecialized audience.

      It’s a pleasure to see how these two authors have presented the wonder of the voice and the anatomical structures that make it possible. This work gives us a glimpse of nature’s capacity to produce a world of sounds.

      Vicente Fuentes, Director; head of the Department of

Voice and Language, Royal School for Dramatic Arts, Madrid;

advisor to the National Theater of Spain

      Dr. Guy Cornut, speech pathologist;

former head of the Department of Phoniatrics, ENT Clinic,

Faculty of Medicine, Lyon, France; choir director of the

Vocal Ensemble of Lyon

      Annie Trolliet-Comut, speech pathologist, Lyon; voice teacher specializing in vocal therapy for speech and song

    

  
    
      Preface

      Anatomy of Voice presents anatomical information and concepts as they relate to use of the voice. It is intended for those who regularly use their voices, sometimes in very extreme ways: singers, actors, lecturers, lawyers. It is also intended for anyone with an interest in the subject, for personal or professional reasons. Its purpose is to give readers an understanding of the anatomy of the vocal structures and the way these structures produce sound, so that they can then adapt and refine the way they use their own voice. This goal explains some of the technical choices and practices that are detailed here.

      This book follows the structure of Blandine Calais-Germain’s Anatomy of Movement: the text is often woven around the simple illustrations that it elucidates. This visual approach makes the subject easily accessible.

      Also in the spirit of accessibility, in the anatomical descriptions the focus is on only those elements that pertain to the voice or that will be helpful in a vocal practice. Some structures, such as vessels and nerves, are not shown. Pathologies are not included either. Similarly, this book does not use the International Phonetic Alphabet when describing phonemes because this would have entailed a detailed description. Instead, it uses the common English alphabet.

      The colors used in the illustrations were selected to facilitate easy reading. To this end, sometimes those colors aren’t realistic, but they are consistent with the color code used throughout the book.

      
        	As in many anatomy books, bones are presented as beige because it is easier to see against a white background than ivory, which would be more realistic.

        	When bones and muscles are represented in a drawing together, bones are presented in gray.

        	Cartilage is presented in light blue to represent the vitreous appearance of hyaline cartilage, although in reality much of the cartilage presented in the book is actually yellowish in color because of the fibers it contains.

        	Muscles appear simply as solid or crosshatched red.

      

      In order to keep the anatomical vocabulary accessible to a nonmedical audience, in many cases we have used the common nomenclature—such as shoulder blades for scapula. At other times we have used the scientific terminology, such as apophysis to describe certain bony prominences.

      Some structures of the vocal tract have been described in other books by Blandine Calais-Germain: Anatomy of Breathing, Anatomy of Movement, The Female Pelvis, No-Risk Abs. In order to avoid repetition, we often refer the reader to these books for more detail.

      There are many highlighted text blocks that present a detail regarding voice practice or the anatomy of the vocal apparatus. Among these, some explain how to palpate an area to find a specific anatomical structure. When you are asked to palpate an area, remember that this isn’t a massage course—you need use only the lightest touch.
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          Some Rules for Describing Movement
        

        Whenever we talk about the voice, the subject of movement comes up. Naming and describing movement is a complex task because different movement techniques have different nomenclature systems, and there are always special cases. Movement in relation to the voice is no exception. Without going into too much detail, we’ve adopted some simple rules when talking about movement.

        
          The Reference Position
        

        In a standing position, the feet are parallel and the arms are at the sides. When we refer to a structure as vertical or horizontal, it is from this standing reference position.

        
          The Planes of Movement*
        

        Movements to the front and back are made in what we call the sagittal plane. In general, a movement to the front is flexion, and a movement to the back is extension.

        Lateral movements are made in what we call the frontal plane. Lateral movements when referring to the spine are called lateral inclination or lateral flexion. When referring to the limbs or vocal cords, we speak of abduction (moving away from the center) or adduction (moving toward the center).

        Movements around a vertical axis are said to be made in the transverse plane. Movements in this plane are typically called rotations: toward the centerline is medial or internal rotation, while away from the centerline is lateral or external rotation.

        
[image: image]

        *In reality, most movements are made not exactly in the three orthogonal planes but in a combination of planes and directions. Just think of these planes as tools for description (a bit like a grid on a piece of paper), but know that movements are not limited to them.

      

      
        
          The Vocal Apparatus
        

        The voice is commonly known to be produced by an ensemble of regions in the body that we categorize under the term vocal apparatus. We distinguish three major functions and assign each to one of the three zones:

        1. The first function involves sending air under pressure toward the vocal cords. This is done by what we call the generator, which corresponds to the respiratory part of the vocal apparatus.

        
[image: image]

        2. From there, an organ starts the air vibrating and produces the initial sound; that’s the larynx.

        
[image: image]

        3. Resonators then filter and enrich this first sound; the regions of the pharynx and mouth are responsible for this.
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          A Couple of Points Worth Noting
        

        
          	
There is no “vocal apparatus” specifically dedicated to the voice. The various parts of the vocal apparatus all have other functions in the body. For example, we use the lungs to breathe, the mouth to eat, and the nose to smell. However, a deficiency in any one of these areas affects the voice.

          	
The voice is an “event” that can’t be broken down into its parts. When we use our voice, we involve the entire body. Our internal balance and our relationship to the outside world are reflected in the voice. Our intention and our audience influence our voice. Dividing the vocal apparatus into three parts, as we’ve done above, is purely for the ease of physical description and isn’t intended to imply that we can segment the vocal act itself. However, when we are working on our voice, this division can serve to identify areas we intend to develop.

        

      

      
        
          The Moving Body (Including Static Posture), Breathing Body, and Vocal Body
        

        If we’re talking about the vocal apparatus, we have to include the entire body. When we talk about singers or speakers, we say that their body is their “instrument,” and we tell them to sing “with their entire body.”

        With this in mind, understand that we’re not looking at the vocal tract as a separate entity; we’re looking at how it interacts with the body as a whole. To facilitate understanding of this concept, we describe three “bodies” that coexist in the voice and how they interact:

        
          	the moving body, including static posture

          	the breathing body

          	the vocal body

        

        These are “functional” bodies, which is to say that we define them by function rather than by distinct anatomical characteristics. The “anatomy” of each is intertwined with the “anatomy” of the others; however, recognizing them individually will allow us to better understand how they interact to create the vocal experience.
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            The Moving Body
          

          When we talk about the moving body, we’re talking about “large” movements. These would include movements such as walking, climbing stairs, dancing, lifting, pulling, throwing objects, and so on. These “full-body” movements can be seen as involving the entire body, but we assign them, for the most part, to the skeleton, muscles, and joints.
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          The moving body can be linked to the breathing and vocal bodies. Sometimes it is involved to a very limited degree; there are vocal techniques, in fact, that completely inhibit movement of the body. On the other hand, sometimes the moving body is very involved, whether by responding to the actions of the vocal or breathing body or by initiating the action.
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[image: image] Jogging, Yoga, or Pilates to Improve the Voice?
            

            To produce certain sounds, it’s necessary to be able
to control the position of the body. So good physical
coordination is often important for good sound
production, and this coordination can be improved by
regular exercise.

            However, controlling the body’s position is not required
for all sounds. Sometimes we may be asked to let go of
the body entirely, such as in certain emotional release
techniques, rebirthing, primal scream, and types of
theater. Activity improves the general circulation, and
that includes circulation in the region of the larynx. With
better circulation, this area is usually better prepared to
produce any type of sound.
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            Static Posture
          

          When the “moving” body is not in motion but is, instead, motionless in a vertical position, we call this static posture (this is not the same as, for example, a yoga posture, which is often not vertical).

          In many situations when we are using the voice, we are immobile and in this more-or-less static vertical position. In most choirs and vocal groups, for example, singers stand, their bodies barely moving. This is also true in solo vocal work or recitation where gestures are minimal.
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            The Bony Framework
          

          In a standing position, the body relies, more or less, on the weight-bearing bones to support the body systems that surround them.

          
            The Viscera
          

          The viscera don’t hold themselves in the thorax and abdomen; they are suspended in fascial envelopes, which connect them to the bones and muscles that surround and support them. In this way the viscera influence the alignment of the skeleton.

          
            The Postural Muscles
          

          A large part of our musculature is dedicated to keeping the body aligned and upright. Collectively, these muscles are called the postural muscles. Without them we’d fall over. Of course, when we move these same muscles may be involved in the execution of our movement. Saying that muscles are postural only means that posture is their primary function; it is not necessarily their only function.

          
            Various Postural Positions
          

          Standing posture varies from person to person depending on the combined forces acting on the body. These forces are influenced by body proportion, habits, and various muscle recruitment patterns. The study of these variations is beyond the scope of this book; however, what is important to remember is that, especially in a standing position, certain alignments are advantageous to efficient vocal production and others are disadvantageous.
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            The Breathing (or “Pneumatic”) Body
          

          In this work we’ll call the parts of the body that are linked to respiration the breathing body.

          They include, of course, all of the visceral organs of respiration: the lungs and the upper and lower airways. We also include the structures that are linked to the movement of these organs: the diaphragm and abdominal cavity, the cervical spine, almost all of the bones of the skull, and the muscles that act on these parts of the body.

          The breathing body moves spontaneously during respiration. It “opens” during inhalation and “closes” during exhalation. In the case of apnea, any movement spontaneously comes to a halt.
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          That said, the breathing body can move in opposition to these natural and automatic movement patterns. For example, it can move during apnea, and it can “open” during exhalation. In this event, there is either a change in the normal movement patterns or a change in the internal pressure, either of which can have an effect on the voice.
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[image: image] So Do I Need to Learn to Breathe?
            

            Everyone already knows how to breathe to survive.
When we talk about breathing effectively for using
the voice most efficiently, it’s not a question of
taking in more air. In fact, we need very little air
when singing. It’s a question of better managing
the air, especially the air pressure. (When we talk
about taking deep breaths before singing, it’s more
about relaxing than increasing capacity.)

          

        

        
          
            The Vocal Body or Vocal Apparatus
          

          This is the part of the body related to phonation (“the phenomena which contribute to the production of the voice and articulated speech”*).

          This includes, of course, the entire respiratory tract just discussed, but it’s in action most often during the exhalation.

          Certain vocal functions take place primarily in parts of the vocal apparatus that is described here. Those functions are:

          
            	vibration of the exhaled air and formation of the first sounds (the vocal cords)

            	resonance of the sound that has been produced

            	articulation of the sound
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          *Source: Le nouveau petit Robert [a classic French dictionary—Ed.]

        

        
          
            The Moving, Breathing, and Vocal Bodies Can Interact
          

          
            The moving body can influence the breathing body . . .
          

          
            by the form it takes:
          

          For example, lifting the arms results in opening the ribs, which facilitates inhalation, even a costal inhalation . . .
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          and rounding the spine forward in flexion tends to drop the ribs, which encourages exhalation, et cetera.
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            by the rhythm it sets:
          

          Running or swinging the arms will change the rhythm of the breath through respiratory and cardiovascular adaptations. The force of the body against the ground, or the fact that swinging the arms shakes the trunk, will also cause a change in respiration.
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            The moving body can be influenced by the respiratory body . . .
          

          For example, exhalation tends to pull the shoulders and arms forward, while a strong inhalation tends to straighten the spine.
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            The vocal body can be influenced by the breathing or moving body . . .
          

          For example, if you flex your thigh rapidly toward your chest, this will most likely round the lower part of the spine and cause you to exhale. This action can contribute to the production of a sound.
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            The vocal body can be influenced by the breathing body . . .
          

          For example, dropping the sternum encourages an exhalation, which can help produce a sound.
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            The moving body can influence the vocal body . . .
          

          Just turning or tilting the head, or turning, lowering, or raising the shoulders, can change the position of the larynx and therefore change the voice.
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      The voice is an aerial act derived from respiratory and vocal structures that are housed in a bony framework. The rigidity of this framework allows us to define a precise form for respiratory movements and some vocal movements as well.

      Though we speak of a bony framework, among the numerous bones and cartilaginous structures that make up this framework, many are connected by joints that allow for a certain amount of mobility.

      In this chapter we’ll look at the bones that are linked to the voice:

      
        	Those concerned with respiration, or the generator; these are the bones in the middle region of the body: the spine, pelvis, rib cage, skull.

        	Those involved with the larynx; these are the cervical vertebrae, the base of the skull, the mandibles, the sternum, and the shoulder girdle.

        	Those involved in resonance and articulation; these are the upper cervical vertebrae and the skull.

        	Those involved in the standing posture; these are the load-bearing bones that support the weight of the body—the bones of the lower limbs, pelvis, and spine.

      

      The following pages describe the skeleton as it relates to the voice. For a more detailed look at anatomy, see Anatomy of Movement and Anatomy of Breathing, by Blandine Calais-Germain.

      
        
          The Spine: The Link between the Trunk, Neck, and Head
        

        The spine is composed of several regions made up of vertebrae of different types.

        The spine doesn’t serve the voice
directly but acts as a “tutor” for the
vocal/respiratory/moving bodies.
Moreover, it’s an adaptable tutor. In
terms of the vocal body, it’s the link
between the generator, the area of
the larynx, and the resonators. It’s
described here from top to bottom.

        The spine is made up of thirty-two
vertebrae, which are separated/united by articulations.

        At the top the spine is connected to
the skull at the occipital bone, and
at the bottom it’s connected to the
pelvis.
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        When we view the spine in profile, we can see its curves:

        
          	The cervical vertebrae are in
lordosis, a concave curve to the
back.

          	The thoracic vertebrae are in
kyphosis, a convex curve to the
back.

          	The lumbar spine is in lordosis, a
concave curve to the back.

        

        
[image: image]

        These are the normal curves,
and they are necessary for
proper functioning. Sometimes,
however, they can be

        
          	accentuated (hyperlordosis, hyperkyphosis)

          	flattened or inverted (“inversion of the curves”)

        

        When we look at a group of
people singing in a standing
position, we see a variety of
different spinal curves. These
curves are the result of each
person’s general posture
combined with how he uses
his body when he sings.

        In this book we will see how
sometimes these curves
should be controlled during
the vocal act, and sometimes
they shouldn’t be.
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            The Vertebrae
          

          The vertebrae are the smallest bony units of the spine. Each of these small bones has two major components: the vertebral arch and the vertebral body.
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            The Vertebrae Articulate with Each Other
          

          Between two vertebrae we find three points of articulation as shown below:

          At the posterior, on both the right and left sides, the vertebrae are joined
at the articular processes. These are
mobile joints with:

          
            	articular cartilage (at the end of the corresponding process) 

            	a fibrous sleeve called the capsule


            	
              synovial fluid
            

            	
              ligaments*
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            At the anterior,
          

          an intervertabral disk (between the two vertebrae ) serves as the third articulation.

          
[image: image]

          three joined vertebrae

          The capsule and the ligaments aren’t solely structures that serve to join the vertebrae; they are also filled with numerous sensory receptors that relay information to the nervous system about pain, as well as the position of the vertebrae.
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[image: image] Effect on the Voice
            

            Exercise can increase the mobility of
the spine and the articulations of the
vertebrae. While this mobility does
not in and of itself modify the voice, it
can make the body more receptive to
modification in posture and breath.

          

          *More details on ligaments can be found in Anatomy of Movement, pages 38–39.

        

        
          
            The Lumbar Spine: Waist, Abdominal Cavity
          

          This is the part of the spine between the pelvis and the ribs.

          
            Characteristics of the Lumbar Vertebrae
          

          The lumbar vertebral bodies are large and tall because this is the area that receives the most load.
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          The ends of the articular processes
on both the right and left sides are
covered with cartilage:

          
            	The inferior (bottom) articular
process is cylindrical and full.

            	The superior (upper) articular
process is cylindrical and
hollow.
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          At each vertebral level, these articular surfaces match up and allow movement between the lumbar vertebrae.

          
            Principal Movements of the Lumbar Spine
          

          Rotation is impossible in this area, but apart from that . . .

          
            	At its top, the lumbar spine is mobile
in just about every direction. When
we move the rib cage in one direction
or another during singing or speaking,
this movement usually comes from
the upper lumbar spine or the lower
thoracic spine.

            	At its lower end, extension is the
dominant direction of movement.
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            The Lumbar Spine When the Body Is Upright
          

          The degree of lumbar lordosis is related to the position of the pelvis and the rib cage.

          
[image: image]

          *For more on anteversion and retroversion, see here

        

        
          
            The Thoracic Spine: Back, Thoracic Rib Cage
          

          This is the part of the spine that corresponds to the thoracic rib cage, which we cover in detail here 
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          This region articulates with the ribs:
between the thoracic spine and
the ribs, there are numerous—no fewer than forty-eight—costovertebral joints. They tend
to be small. Because of thisconnection, there is always an
interplay between the mobility/stability of the thoracic rib cage
and this region of the spine.
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            The Thoracic Spine When
the Body Is Upright
          

          The position of the thoracic spine is related
to the position of the rib cage, which is itself
linked to the breath.

          A lifted chest (as is common on an inhalation) corresponds to a flattened thoracic curve.
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          A dropped chest (as in an exhalation) often corresponds to increased thoracic kyphosis.
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          The Cervical Spine

          The neck is made up of seven cervical vertebrae on two levels.
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            The Cervical Vertebrae from C3 to C7
          

          
            The Shape of the Cervical Vertebrae
          

          The cervical vertebral body is very small. On each side of the vertebral body we find the 
transverse processes, which are:

          
            	grooved, to allow for passage of the cervical nerves; and

            	channeled, to allow for passage of the vertebral artery, a small artery that supplies blood to part of the brain.

          

          
            [image: image]
          

          At the back, the articular surfaces of the transverse processes are covered with cartilage: 

          
            	One set of articular surfaces is inferior, aimed down and forward. 


            	The other set is superior, aimed upward and back.

          

          At the back, at the joint between each pair of cervical vertebrae, the inferior articular surface of the vertebra above articulates with the superior articular surface of the vertebra below.
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            How the Cervical Vertebrae Articulate with Each Other
          

          The movements of the cervical vertebrae are ample and are distributed as follows:
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            Mobilizing the Cervicals, Risky Movements
          

          The mini-joints between the cervicals can become sore, and this can commonly lead to stiffness. It’s important to understand how to remobilize the neck safely.
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          When you’re trying to stretch the neck, it’s important to support the weight of the head. If you don’t, the muscles of the neck can hypercontract, which can compress the neck’s joints and cartilage.
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          For more details on the cervicals, see Anatomy of Movement, pages 65–67.

        

        
          
            The Atlas
          

          This is the first cervical vertebra (C1), and the first of all the vertebrae starting from the top of the body. It’s found under the occiput and on top of the axis.

          
            [image: image]
          

          It is ring-shaped and has neither a vertebral body nor spinous processes.

          On its superior (upper) surface, the atlas has two thickened areas, called lateral masses. The top of each lateral mass is oval in shape, concave, and covered with cartilage. These masses are part of the
occipito-atloid articulations, where the atlas and the occiput meet.

          On the inferior surface, we find again two oval cartilage-covered surfaces. These articulate with the axis.
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          Between the lateral masses are two bony arches:

          The anterior arch is small. Its posterior
surface is concave and articulates with
the axis.

          The posterior
arch is larger,
and it surrounds
the spinal cord.

          
            
[image: image] Palpate 
the Atlas

            The transverse processes of
the atlas are more or less
palpable about 1 centimeter
below the earlobe.

            
[image: image]

          

        

        
          
            The Axis
          

          This is the second vertebra from the top (C2).
Just like the atlas, it doesn’t have the “normal” vertebral structure.
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          At the front, the vertebral body of the axis has a toothlike projection called the odontoid process (or dens).
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          This projection is covered with cartilage on its anterior and posterior surfaces.

          The axis has two articular surfaces on its superior surface at the sides of the vertebral body. They are oval and convex, and they articulate with the underside of the lateral masses of the atlas.
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          The transverse processes of the axis are short, in contrast to the spinous process, which is long.

          
            
              
[image: image] Find 
the Axis
            

            The spinous process of the
axis is the first process to be
found as you palpate down
from the occiput.
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            The Head and the Atlas
          

          
            How the Head Articulates with the Atlas
          

          At the base of the occiput is an opening through which the spinal cord passes: the foramen magnum.

          On each side of the occiput is an oval-shaped articular surface. These are convex downward and are called the occipital condyles.
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between the vertebrae.
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The intervertebral disk
is thick, which makes it
conducive to cervical
mobility.

The upper (superior)
surfaceis raised on the

The bottom
(inferior) surface,
on the contrary,is
beveled on both
sides.

‘The small cervical vertebrae

fit together more snugly
than other vertebrae, and

Hera, two vertebrae are  this contributes to the stability and
dignadonsontopol

the other and viewsd  alignment of the neck.

fom sbove.
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Here, the cervical vertebra is.
lifted and seen from underneath.

Here, the cervical vertebrais
viewed from above.
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Halfway up
the neck

(o C4), ¢
extension is
the dominant
movement.

Lower on the neck,
it's flexion.

Along the entire length of the
neck, lateral movement (lateral
inclination) is combined with
rotation to the same side,
because of the shape of the
posterior articular surfaces.
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The upper level, also known
asthe suboccipital region, is
composed of the atlas and axis,
along with the occiput.

‘The lower level is composed of
five vertebrae that look more
like the rest of the vertebrae.
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Aflattened lumbar curve is
linked to pelvic retroversion®

Increased

ey o and alowered thoraci

hand in hand alowered thoracic
with anteversion cage. This s the position
ofthe pelvis and that is encouraged by vocal

exhalation, but it not
necessary (for example, a
person can sing or give a
recitation with the lumbar
in either position).

elevation of the
thoracic rib cage.
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second vertebra from the top (C2).
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first cervical vertebra (C1)






OEBPS/images/052.jpg
lateral masses

occipito-atloid articulations -






OEBPS/images/001.jpg
ANATOMY

-~ OF
Voi
How to Enhance and Project
YYour Best Voice

Blandine Calais-Germain
and Frangois Germain

Translated by Martine Curtis-Oakes

Healing Ars Press
Rochester, Vermont » Toronto, Canada





OEBPS/images/004.jpg





OEBPS/images/005.jpg





OEBPS/images/002.jpg





OEBPS/images/003.jpg





