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Preface

I have been an aerialist my whole life and now, in my practice as a Doctor of Physical Therapy, I have the privilege to work with circus artists. My job is to help them understand the stresses and common injury patterns all aerialists face and to give them the tools to heal themselves. As masters of learning movement, aerialists are able to quickly adapt to changes. You have the ability to perform your best while protecting your body from injury with correct form, proper alignment, and good training habits. This book can help you take the first steps toward practicing good habits to enable you to pursue the training for decades.

Your body is your partner in movement. Applied Anatomy of Aerial Arts uses an anatomical approach to the skills you perform every day that will help you understand how to achieve the required coordination, muscular control, strength, and fitness you will need to safely and seamlessly move through the air.

Aerialists are strong and talented athletes. However, that strength can hide an ability to “cheat” skills: to use the wrong muscles to drive or control a movement. Movement compensations when performing a skill or even hanging can be the difference between being able to invert with straight legs and arms and struggling for years. If this doesn’t make sense yet, don’t worry: it soon will. If you are able to recognize these compensations in yourself and others, you will be able to stop overuse injuries before they begin and to do what we all love best: continuing to train without interruption.

As an aerialist, you have a drive to learn and progress, to be strong and graceful, and to achieve and perform. Correct alignment, and the understanding of what muscle should be contracting, moving, stabilizing, and lengthening, will enable you to move smoothly and effortlessly because you will no longer be fighting your own movement. By having good fundamentals, you will more quickly be able to incorporate new skills into your training.

I hope this book can be helpful for aerialists of all levels. For beginning students, Applied Anatomy of Aerial Arts will enable you to start your training practice on a solid foundation of trusted knowledge. For experienced aerialists, this book will help you build a training program, understand injuries, and prevent lost time from training due to improper movement mechanics or flaws in your technique. Instructors can use the resources in this book to help provide explanations or visual aids to your students, to help you more quickly identify imperfect technique in your students, and to notice when they are most at risk for injury.

As the first book to focus on anatomy specific to the aerial artist, Applied Anatomy of Aerial Arts promotes a long, healthy career for aerialists like you. Illustrations of the muscles in action and photos of proper and improper performance will give you a quick visual understanding of how your anatomy affects your practice. With my more than twenty-five years of circus training and medical background, I hope to help this growing community reduce injuries, increase longevity, improve performance through further education about how our bodies work, and execute incredible feats.






Chapter 1

An Aerialist: What You’re Made Of



Being an aerialist is more than just learning a lot of cool tricks; if you want beautiful movement and a sustainable aerial practice, you need a thorough knowledge of your anatomy and body mechanics. Understanding your body helps prevent injury, improve training progression, and increase longevity of your ability to train and perform. By knowing how your joint surfaces work together, you can maximize your flexibility while putting less strain on your joints. When you know which muscles should be working, you can move through a skill with less effort and more precision. Knowing how the body works can prevent a feeling of stiffness as you try to force a movement. If you understand which muscles should be contracting, stabilizing, or lengthening, you will be able to move more smoothly and with less effort, no longer fighting your own movement.

When you walk into the gym or studio, you arrive with movement patterns and habits from a lifetime of other activities. From previous sports and hobbies, to hours spent working at a desk and relaxing on the couch, a lot of your week and the majority of your life is spent outside of your aerial practice. Sustained postures and repetitive movements shape our bodies and how they function both in and out of the aerial arts.

If you are constantly asking a muscle to contract, it will hypertrophy, grow, and get stronger. You can use this increased muscular strength and endurance to sit and work at a computer or to hang from your hands. Either way, the strength gained is from hours of practice and training. As the muscle grows stronger and pulls harder, the bone it is attached to will have increased force exerted on it and will become thicker where that muscle attaches. Our bodies are constantly adapting and changing due to the stresses we put on them. If we change the information and change the stresses on the tissues of the body, we can change the body itself.

How you spend your day affects your performance in the air. Whether the day includes hours of typing or hours of sculpting, most of us perform repeated motions with our arms in front of us for much of the day. These movement patterns lead to imbalances in the strength and stiffness of the muscles that support those positions. When we switch to the aerial arts, we put different demands on our bodies that often conflict with the adaptations our bodies make for daily work.

However, it’s not just your day job that has an effect on your body. The activities you did before you discovered aerial arts, and the activities you continue to do, also feed these patterns. Are you a runner? A gymnast? A dancer? A cyclist? Each of these activities presents specific demands on the body. Think of what the bodies of each of these athletes look like. Each has adapted to the demands of their physical activity. When you approach aerial arts, your body already has movement patterns, strength adaptations, and habits.

The body of an aerialist resembles a precise machine. Subtle deviations from optimal paths of movement can add excessive load to your joints and cause overuse of your tissues, leading to pain or injury. Having a familiarity with how the body works when it is in the air, and identifying the proper performance of your aerial skills, will help you avoid common errors.

Tissues of the Body

To understand your body, and specifically the anatomy of your musculoskeletal system, you need to begin with its basic components: bones, skeletal muscles, and connective tissues. These components cooperate to enable motion throughout your body both on the ground and in the air.

Bones

Bones are the firmest tissues of the body. They create a framework and support it while enabling mobility at the junctions between bones. Bones consist of dense connective tissue, making them lightweight and strong. Bone tissue lives and grows; it changes with the stresses put on it by other tissues.

When your muscles get stronger and exert more force on the bones, the bone will become thicker and denser. If you start running and create more impact throughout your body, the bones will become thicker. If, however, you stop being active and decrease the load on your bones, they will become thinner.

Joints

Joints are where two or more bones meet. Some of these junctions allow for movement between bony surfaces, while others may permit only small motions or be almost entirely rigid. The shape of a joint determines the type and direction of motion that can occur. For example, hinge joints, like the elbow, permit motion in only one direction, or plane, whereas ball and socket joints, like the shoulder, allow for motion in nearly all directions.


[image: AAAA_illustration_1_1.eps]

Ball and socket joints deserve special mention, as some of the most common injuries in the aerial arts involve the two main ball and socket joints: the shoulder and the hip. A ball and socket joint consists of the rounded convex end of one bone fitting into the concave, cup-like depression in another bone. These joints allow the greatest freedom of movement of any joint. To ensure proper motion at the joint, the rounded ball portion of bone must stay as centered in the depression of the socket as possible. To ensure this happens, the motion at these joints must be incredibly precise to enable a lifetime of use without injury. The ball component must roll and glide to keep the ball in the center of the socket. This is a multiplanar motion that involves rolling in one direction as the bone glides or slides in another.

Ligaments

Ligaments are tissues that connect bones to each other. They are prevalent at joints and can be within a joint (e.g., the anterior cruciate ligament of the knee) or on the side of a joint (e.g., the medial collateral ligament of the knee). When arranged in this fashion, ligaments help transmit forces between bones, or help support the joints themselves. They can also be found between bones in parallel, as with the interosseous ligament between the two bones in the shins; here it serves to increase the surface area for muscles to attach.


[image: AAAA_illustration_1_2.eps]
Ligaments of the knee: Patellar tendon has been cut and folded down to expose the joint and the underside of the patella.


Muscles, Nerves, and Tendons

To create movement at a joint, there needs to be a force exerted on the bones across a joint. This force is created by the muscles that cross one joint or multiple joints. Muscles consist of bundles of long cells, called muscle fibers. The shape of the muscle, and the direction of the fibers within it, determine the muscle’s function, because when muscles contract, they change length in the direction of the fibers. This change in muscle length is caused by motor nerves that stimulate muscle fibers by carrying signals from the brain or spinal cord telling each fiber to contract or relax.


[image: AAAA_illustration_1_3.eps]
Structure of skeletal muscle tissue


As muscles contract, force is transmitted to the bone at their attachment points. The connective tissue where a muscle attaches to the bone is a tendon. Tendons act both as connectors and as shock absorbers for the muscles they are associated with. Tendons help cushion the forces created by the contractile tissue of a muscle and transmit them to the rigid tissue of the bone. For example, if you are landing while tumbling, your muscles contract to control the bending of your joints to cushion the landing


Types of Muscular Contractions
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Movement Terminology


Anatomical Terms of Location







	Anterior	Toward the front of the body


	Posterior	Toward the back of the body


	Inferior	Below, or away from the head


	Superior	Above, or toward the head


	Lateral	To the side of the body, or farther from midline


	Medial	Toward the center of the body, nearer to midline


	Distal	Distant; away from the origin


	Proximal	Near; close to the origin


	Deep	Farther


	Superficial	Nearer to the body surface


	Ipsilateral	Same side


	Contralateral	Opposite side





Planes of the Body
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Motion
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	Movement	Direction	Primary Muscles


	Elevation	Lifting the scapula upward	Upper Trapezius, Levator Scapulae


	Depression	Pulling the scapula downward	Lower Trapezius


	Protraction	Bringing the scapulae apart	Serratus Anterior, Pectoralis Minor


	Retraction	Bringing the scapulae together	Middle Trapezius, Rhomboids


	Anterior Tilt	The top of the scapula tipping forward	Pectoralis Minor


	Posterior Tilt	The top of the scapula tipping backward	Lower Trapezius, Serratus Anterior


	Internal Rotation	Rotating the scapula around the rib cage so that the medial borders come together; combined motion with protraction	Serratus Anterior, Pectoralis Minor, Rhomboid


	External Rotation	Rotating the scapula around the rib cage so that the medial borders move apart; combined motion with retraction	Middle Trapezius, Rhomboids


	Upward Rotation	The scapula rotates upward so that the glenoid faces upward	Upper Trapezius, LowerTrapezius, Serratus Anterior


	Downward Rotation	The scapula rotates downward so that the glenoid faces downward	Levator Scapulae, Rhomboids, Pectoralis Minor
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