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AUTHOR’S NOTE

This book invites you to understand, better evaluate, and mitigate the risks that are inherent in certain abdominal exercises. To get in shape, or stay in shape, we often look first to our midsections and decide that we’re going to “work our abs.” Exercises to strengthen and slim the midriff are featured in gyms, fitness clubs, and every magazine at grocery-store checkout counters.

But abdominal exercises are never without potential risk, because they place in motion the very core of our bodies, in which lie:


	The vertebral column

	The spinal cord

	The abdominal cavity and the perineum

	The organs of respiration, circulation, and digestion



All of these vital structures and systems can be damaged by the wrong exercises. Conversely, they can be protected by the appropriate kind of abdominal work.

No-Risk Abs lets you explore this poorly understood region of the body. Together we’ll evaluate the most frequently recommended abdominal exercises, and then we’ll see how we can improve on them. We’ll explore:


	The risks associated with abdominal work

	The anatomical structures that make up the abs

	How to get “great abs”



No-Risk Abs is written not exclusively for medical professionals but also for anyone who wants to better understand, practice, or teach abdominal exercises. You’ll find that the terminology in this book is designed to be accessible for the widest possible audience of readers. In particular, we have used the word abs to indicate the abdominal muscles in general, and/or the exercises that reinforce the trunk.
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It All Starts with the Abdominals

At birth, the newborn forcefully contracts his abdominals to push out the cry that signals his arrival into the world. And it was his mother’s superhuman abdominal contractions that propelled the infant into this realm just moments earlier.

Those very same abdominal muscles are involved with every emotion we feel. We contract them when we cry, when we’re angry, and when we’re afraid. They’re there every time we speak, and with every breath we take. As they relax and contract, they influence the movement and health of our organs. They initiate or follow the movements of our torso. They also stabilize the trunk to allow more range of motion for our arms and legs.




The Gym Isn’t the Only Place to Work Your Abdominals

Almost every activity works the abdominals to some degree. For example . . .


	Singing or public speaking demands intense abdominal work, as the abdominals must constantly vary their force in order for the voice to achieve range and intensity.

	Movement practices such as tai chi and qigong require a constant play of the limbs in a standing position. The abdominals are active here not just to keep the trunk vertical but also, and perhaps even more importantly, to hold the organs in place.

	Holding the myriad yoga positions calls for abdominal support.

	Doing a session of push-ups requires the abdominals to stabilize the trunk and prevent the belly from pooching.

	
Dancing calls on the abdominals to fix or mobilize the pelvis.

	Even in a period of relaxation, when the abdominals don’t actively contract, abdominal work takes place. You must know the nature of “decontraction” to know the contracted state.






The Abdominals and Abdomen

The Abdominals

The abdominals are a group of four pairs of flat muscles that wrap a portion of the abdomen (the belly).
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You can see that the abdominals form something like a chef’s apron that wraps the front and sides of the trunk.

The first is the rectus abdominis, found at the front of the belly. (This is the muscle that yields what’s commonly called “six-pack” abs.)

The other three, found on each side of the waist, are the transversus abdominis and the internal and external obliques. Together they form an overlapping muscle sheath three layers deep.
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Working the Abs

“Working the abs” means performing exercises that reinforce the abdominal muscles.

The Abdomen

The abdomen is the area that houses the viscera found below the diaphragm in the abdominal cavity. Above the diaphragm is the thoracic cavity.




The Abdominals Play a Double Role

1 • The Skeletal Role

The abdominal muscles attach to several bones of the trunk: the ribs, the sternum, the vertebrae, and the pelvis. They can therefore mobilize these bones. This is their skeletal role.

For example, we can see below how the abdominals bring the trunk into flexion, moving the pelvis closer to the sternum.
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Without abdominals
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With abdominals

2 • The Visceral Role

The abdominals make up a part of the envelope that encases the viscera of the abdomen, known as the abdominal sheath. When the abdominals contract, they can move the viscera, hold the viscera in place, or change their shape—a bit like a toothpaste tube. This is their visceral role.

For example, here we see how the abdominals can pull the belly in without any movement of the trunk.
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Without abdominals
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With abdominals

These two roles, skeletal and visceral, are often in play at the same time during a movement, making it difficult to analyze the movement’s effects. For this reason, in the exercises in this book we will always indicate whether the role of the abdominals is skeletal or visceral.




The Abdominal Cavity

The abdominal cavity is the entirety of the “container” that holds the viscera of the abdomen. Though it’s often wrongly thought to be just the abdominal muscles, this cavity is made up of bony regions as well as muscles.
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The abdomen houses the viscera below the diaphragm.

The word container isn’t quite accurate, as it brings to mind something rigid, like a box. The abdominal cavity is in fact very flexible—and flexible in every direction—not just because it’s made up in part of muscles, but because the bones that help make it up contain many joints:


	There are the joints between the vertebrae

	There are numerous joints in the rib cage



In addition, the ribs themselves, which are intricately related to the abs, can open or close to some degree, especially the lower ribs.
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The abdominal cavity is a flexible container.





THE RECTUS ABDOMINIS
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Locating the Rectus Abdominis

Description

There are two rectus abdominis muscles, one on each side of the midline of the belly. Among the abdominal muscles, these are the only ones 
that are found at the front. They form the only muscle layer at the front of the belly.

The rectus abdominis muscles have an easily
recognizable form: the contractile fibers
(reddish) are broken by noncontractile zones
(whitish). This structure gives the muscles their
“six-pack” form.
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The rectus abdominis muscles extend vertically along the entire length of the belly.

Insertion

At the top, each rectus abdominis muscle attaches on either side of the sternum at the cartilage of the fifth, sixth, and seventh ribs. They narrow as they descend almost directly down the front of the belly and attach to the front of the pelvis at the pubis.

 




How the Rectus Abdominis Acts on the Skeleton

1 • Retroversion

The rectus abdominis can pull on the pelvis, bringing the pubis toward the sternum and eliminating the arch of the lower back (the lower back rounds and the buttocks tuck under). This tucking of the pelvis is called retroversion. The rectus abdominis also prevent the pelvis from moving in the opposite direction.
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2 • Dropping the Ribs

The rectus abdominis can pull the sternum and the front of the rib cage toward the pelvis, which causes the ribs to drop. It can fix the ribs in this dropped position and also prevent them from lifting. (Note that when we drop the ribs in this fashion, we tend to exhale.)
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3 • Flexion of the Spine

Indirectly, by pulling on the pelvis or the ribs, the rectus abdominis can cause flexion (rounding) of the spine. It can also inhibit the spine’s movement in the opposite direction (for example, it prevents arching the back).
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Important Note

We need to note three things here:

• The rectus abdominis does not act directly on the spine because it isn’t attached to any vertebrae.

• By acting on the lower thoracic rib cage and the pelvis, the rectus abdominis affects the lower thoracic vertebrae, the lumbar vertebrae, and the lumbothoracic and lumbosacral “hinges.”

• Of these affected regions, the most mobile is the lumbothoracic hinge—where the twelfth thoracic vertebra meets the first lumbar vertebra. As a result, the rectus abdominis has greatest effect in this area; it tends to round the midback (in the region of the lower ribs) more than it reduces the curve of the lower back (in the lumbar region). If we want it to flatten the lumbar curve, we first need to inhibit flexion in the midback.






How the Rectus Abdominis Acts on the Viscera

When contracted, the rectus abdominis pushes the viscera backward, moving them closer to the spine.


Important Note

When pushed, the viscera don’t decrease in volume. This is impossible, as they are like a volume of incompressible liquid. Instead the viscera change form, compacting out to the sides of the abdomen, up toward the thorax, and down toward the pelvis.



The rectus abdominis rarely contracts along its entire length; instead, it contracts region by region. For example, it can contract uniquely below the ribs, at the level of the navel, or above the pelvis.
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Fully contracted rectus abdominis
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Contraction below the ribs
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Contraction at the level of the navel


[image: image]

Contraction above the pelvis

The rectus abdominis’s ability to move the belly by successively contracting at different levels means that it can move the viscera toward either the thorax or the pelvis.

The rectus abdominis is the director-in-chief of the belly, which it can move upward or downward. Its action is often coupled with the action of other abdominal muscles, but it’s the action of the rectus that most profoundly influences the movement of the belly.






THE BROAD MUSCLES AND THE ABDOMINAL APONEUROSES
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The Broad Muscles

The abdominals found on the sides of the body
are called the broad muscles (as opposed to the
elongated form of the rectus abdominis in the
front). There are three brad muscles on each
side, superimposed in three layers and covering
each other almost completely.
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From the deepest to the most superficial,
they are:


	The transversus abdominis

	The internal oblique

	The external oblique



This triple layer of muscles can be quite
thin in slight people. Conversely, it can be more
developed and extend beyond the bony limits of
the pelvis in very muscular people. (Of course,
it can also increase in size with weight gain, but
that has nothing to do with muscle.)
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The Aponeuroses of the Abdominals

Look at any muscle and you will see areas of red and white. This is true for the abdominals as well. Like all muscles, they are composed of two types of fibers:


	Contractile fibers (the red areas), the “active” part of the muscle

	Aponeuroses (the white areas), which do not contract



Aponeuroses can take two forms, each with its own function:


	They can envelop the muscle like a sheath.

	They can form flat, fibrous sheets of connective tissue that extend the contractile reach of muscles. In the abdominals, these extensions are found at the front of the belly and are called the anterior aponeuroses.
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The external obliques and their aponeuroses
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The aponeuroses of the broad muscles envelop the rectus abdominis and join at the linea alba.

The Anterior Aponeuroses of the Broad Muscles

Each of the three broad muscles is enveloped in two aponeuroses, one deep and one superficial. There are therefore six aponeuroses in all, and they overlap one another, separating and fusing to envelop the rectus abdominis before rejoining at the midline of the body to form the linea alba. This rather complex arrangement varies according to the level:

	
In the upper two-thirds of the abdomen, the aponeuroses of the transversus abdominis and the deep aponeurosis of the internal oblique pass behind the rectus abdominis. Simultaneously, the aponeuroses of the external oblique and the superficial aponeurosis of the internal oblique pass in front of the rectus abdominis.
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