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      Introduction




      One Big Sneeze Can Do You In


      and the Twist and Shout




      I knew better than to bend over to grab a pair of socks from the bottom drawer—that was my first mistake. I knew I should bend my knees and reach down, rather than bending “in half.” Twisting from the waist was my second mistake, although I had used that motion thousands of times and it had never affected me the way it did now. Just as I started to straighten up, I felt a sharp pain on the right side of my back as the muscles there went into spasm. The pain was like a knife cut—it literally took my breath away, and I couldn’t move.




      Rational thinking and severe pain do not go hand in hand. In fact, when one is in pain, the most ridiculous thoughts seem perfectly reasonable. Bracing myself against the dresser that morning, I began to consider how I would put my clothes on without feeling the excruciating pain in my back. The socks in my hands seemed miles away from my feet, so how would I ever get them on? Limping as I put one foot in front of the other, bracing against the furniture for support, I began to gather up other clothes, being careful to test each small motion to see if it would bring on more pain. Putting on my shirt wasn’t so bad, but I couldn’t imagine how I would get my pants on. So maybe I could just show up at the office without them. Perhaps the staff wouldn’t even notice!




      I felt like a prisoner in my body, stuck in one place, in one position. I tried to straighten up a couple of times before I was successful, but my back was stiff and it took great effort. As if I didn’t have enough going on, a big sneeze “exploded” before I could prevent it—and the spontaneous body movements that came with it. I had thought my pain was a 10 on a ten-point scale, but I was wrong. The sneeze shot me up to 14 or 15 for at least a few seconds. In addition to the increased intensity of the pain, it was now spreading up and down my back. After the second sneeze, I thought I was going to die.




      Eventually, I managed to work up the courage to complete a series of “bracing and bending” movements, and carefully using the handrail on the stairway, I limped down to face breakfast, which I ate standing up. Then I took a couple of pain relievers, hoping that as the day continued my range of motion would improve. Bending over the sink to brush my teeth was out of the question, so I accomplished that task with a towel around my collar and a plastic cup of water.




      Driving to my office wasn’t so bad—once I had eased myself into the car. As I drove along, I did my best to avoid potholes, which looked deeper than ever. So far, every small decision, every normally routine and insignificant task, required careful consideration. Pain and restricted motion led me to park the car in a place where no neighboring cars would limit how far I could swing my door open, because it would be a chore to get out of the car. With my back straight, I moved my legs around and held on while I stood up. Normally, I get some extra exercise by walking up the stairs to my office, but today, the elevator looked very inviting.




      Pain turned my usually comfortable office into a minefield. I had to maneuver around chairs and file cabinets and desks. And the biggest mine in the field was, of all things, my soft cushion recliner. I knew a firmer chair with less give was a much better choice. Throughout the day I continued to make one small choice after another to accommodate the pain and discomfort. For example, I avoided twisting my body to see the computer screen, I carried only two files at a time, and I changed position often in order to avoid becoming stuck in one place. It goes without saying that I canceled my scheduled exercise session with my workout partner.




      Pain relievers helped dull the pain throughout the day, and I was able to see my patients without outwardly looking like a patient myself. But all my “extra” tasks—article research, notes to patients or doctors, letters to sign, and so forth—were put aside for another day. There is nothing like back pain to put one’s priorities in place.




      Even though it took longer, I took a route home that seemed “safer,” because it had fewer obstacles and potholes. All this concern and conscious thought about my pain and moving my body was exhausting. Pain is a major stressor, and I wasn’t surprised that I was so tired. Eating dinner hardly seemed worth the effort, but if I wanted to take more painkillers, and I did, then I needed to eat.




      Standing in the shower and letting the hot water run down my back for a few minutes allowed me to carefully bend and stretch the muscles, which restored some range of motion. I moved slowly, letting the pain guide how far I could bend. This experiment in motion didn’t last long, and I didn’t move very far, but I would try again tomorrow.




      Sleep is always a concern when one is in pain. Getting into bed, which involved lowering my upper back with the help of my arms while at the same time raising my legs, triggered more shots of pain. But at least I was there. I stayed on my back and bent my knees over a pillow. As I drifted off to sleep, I tried to remember what got me into this fix in the first place. Of course—the blasted socks!




      I thought I had learned my lesson from my first severe episode of low back pain. It had been years since my back had bothered me. I had a magnetic resonance imaging (MRI) test as part of a study showing changes appropriate for my age. I enjoyed playing racquet sports on a regular basis. Aerobic exercise was good training for the cardiovascular system and the stretching afterward helped my flexibility, or so I thought.




      I was doing well at my game of racquet sports that afternoon. I had won two games out of three. I was warmed up and feeling good. My opponent hit the ball into the corner, just beyond my reach. Instinctively, I ran to the ball twisting my rib cage as I approached the corner of the court. I started to turn and realized that I had rotated further around than I had all game long. I could feel the muscles in my back start to tighten. I had compressed the two sides of the facet joint on the right side of my low back too much. I had had that awful feeling before when I had back pain reaching for my socks from the bottom drawer of my dresser. I foolishly thought it would not be too bad. I was warmed up. I had not really rotated that far. However, as I started to untwist my back, I knew I was wrong. I let out a shout as the entire lower portion of my back stiffened up. I could hardly move; I looked at my friend and told him he had won. I was going to stop playing now and get back to him when I would be ready to play again, probably in four weeks.




      I had irritated one of the joints in my low back. In reaction, the surrounding muscles had contracted to protect the joint. My body did not want any extra movement around this joint. Gradually, the muscles loosened as the anti-inflammatory drug I was taking stated to calm the local inflammation inside the irritated joint. I followed my own advice to keep moving. What worked for the patients should also work for me. Some of my patients noted that I was sitting straighter in my chair when I was speaking with them. Some did not mind that I was standing during some of my interviews with them. I tried not to sit in any one place for long periods of time.




      I started to do my flexion exercises to stretch my back muscles. I made sure not to twist my back as I did these exercises. Over the next three weeks, the pain and stiffness in my back improved. I could sit and stand without pain but I was not ready to return to the court. I had to wait six weeks before I was ready to hit the ball again. I did my stretching exercises before I started to play. I did some rotations of my spine to be sure that my spine was ready. I promised myself that I would not be caught with another “Twist and Shout” situation again. I would rather have my opponent win the point.




      Back pain will ruin any day, and it has certainly ruined a few of mine. That’s why I wrote this book, not only because I’ve been treating my patients for back pain, but because my own pain has given me the kinds of insights that helped me develop my basic back pain relief and ABC prevention plan.




      Every second, two Americans develop low back pain. Each year 50 million of us suffer episodes of low back pain. If you are reading this book, you have experienced back pain—you may be in pain right now. Low back pain can begin with something as seemingly trivial as a sneeze, a cough, a simple twisting motion, or even bending over to grab a pair of socks. Or it can be a symptom of a more serious disease.




      The men and women who arrive in my office have diverse backgrounds, careers, and lifestyles, but they all share a common complaint. They have sore, aching backs, and the pain almost always interferes with their lives. These patients have something else in common. To one degree or another, they are afraid. Most people are misinformed about both the causes of their pain and the treatments available to solve their problems. This lack of information feeds the fear that hinders recovery. Some people are afraid that they will be unable to work, while others fear their pain is a symptom of a dread disease such as cancer. Some women are concerned about their ability to carry a pregnancy; others want to prevent the progression of a spinal deformity that occurred in a close relative.




      Almost all my patients arrive with questions. What can they do to improve their condition? Should they exercise? Will yoga or tai chi help? Would manipulation “straighten” a crooked spine, relieve musculoskeletal pain, and, best of all, leave them pain-free?




      The best way to read this book is from the beginning, because the more you know about how your back works and the reasons why it hurts, the easier it will be to correctly diagnose and relieve your pain. You will learn how to tell whether your pain is mechanical or medical; that is, related to a problem with the dynamics of your musculoskeletal system, or related to a systemic cause like nerve damage from diabetes. I will show you how my basic back pain relief program can help most back pain; how you can work with your doctor to correctly diagnose and treat back pain; and how and when to use drugs, exercise, and even complementary therapies such as relaxation techniques.




      Many people let back pain prevent them from doing the things they love, and this is one of the saddest results of back pain. With my book you will learn how to get into and out of bed without hurting your back, and also—and very important—how to enjoy sex without hurting your back. In the back of the book you will find many resources for more information, as well as my Back School FAQ, which comes from the questions my patients most frequently ask me.




      But the most important message I can bring you is that you are in control. You can prevent episodes of back pain by following the ABC plan. If, despite your best efforts, you have a back pain, the more you learn about how your back works and why it hurts, the better your chances at finding relief. When people don’t follow through with a doctor’s prescription for their pain, it is most often because they don’t really understand how the remedy is supposed to work, or how their body works. I hope this book will help you develop your own unique prescription for back pain relief, and put you back in control.




      Now, I am going to take my own advice and put my socks in the top dresser drawer.




      Boldface words appear in the glossary.
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      Chapter 1




      Understanding Why Your Back Hurts




      When your back hurts, you feel quite alone. You think that no one can understand the extent of your discomfort. However, low back pain is the second most common affliction of humankind; only the common cold affects more people. Back pain doesn’t discriminate, either. People of all ages, both sexes, and all walks of life are afflicted with this debilitating discomfort. Perhaps you are a computer operator who sits at a desk for hours at a time, or maybe you’re a farmer or construction worker who engages in heavy lifting every day. If you happen to be a pregnant woman, then you may have difficulty finding any comfortable position—standing or sitting or lying flat on your back.




      If you lift, bend, reach, squat, twist, or turn—or even sneeze—you are at some risk for developing back pain. In addition, a variety of medical conditions can result in back pain. So, as you can see, all six or so billion of us are vulnerable to back pain. In fact, it is documented that almost 80 percent of the human population will experience back pain at some point in their lives.




      Is It Mechanical or Medical?




      Low back pain is a form of rheumatism. Rheumatism is any type of problem in the musculoskeletal system. Most low back pain results from mechanical disorders of the spine related to overuse, such as habitually poor posture, or injury or deformity of a portion of the spine, such as herniated disc. The other 10 to 15 percent of cases are medical, caused by systemic illnesses such as nerve damage from diabetes or fibromyalgia, and require a more complete evaluation. I refer to this form of back pain as medical low back pain.




      Discomfort associated with specific causes of low back pain has reproducible characteristics. For instance, ruptured discs pressing on nerves cause pain that runs from the back to the lower leg and foot. The pain from muscle injuries in the back may spread across the low back but not lower than the buttock. Knowing where the pain initially starts and ends helps us make a good guess about the cause.




      Mechanical disorders are caused by local problems in the bones, joints, tendons, ligaments, muscles, and nerves of the low back. Characteristically, being active or at rest has an effect on the intensity of the pain, either making it better or worse. The position of the spine also affects the degree of pain. If you have a disc herniation, you feel more pain when you sit, while people with spinal arthritis feel worse when standing. Most mechanical problems heal or improve with time, physical therapy, and medications. Only 1 to 2 percent of these mechanical difficulties call for surgical intervention, such as when they cause loss of bladder control or leg weakness.




      Medical disorders cause symptoms throughout the body and are not limited to discomfort in the lumbar spine, and they don’t get better or worse with activity or rest. In addition, many organs such as the kidneys, bladder, gastrointestinal system, lymph nodes, and major blood vessels fit up against the lower back (see fig. 1.1). Diseases that affect these organs can cause back pain, with each organ system causing a certain kind of pain. When back pain originates in a structure other than the spine, the unique character of the pain can help doctors find the diseased organ system.
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          Figure 1.1. This side view shows the major organs and blood vessels near the lumbar spine.


        


      




      Medical disorders generally produce these “red flags”:




      n Fever and/or weight loss




      n Pain that is worse at night or when lying down




      n Prolonged morning stiffness lasting hours




      n Severe bone pain in the middle of the back




      n Pain associated with eating, urination, or the menstrual cycle




      If you have any of these symptoms, see your doctor to find out if a systemic illness is causing your low back pain.




      And while trauma to your back is mechanical, there are times when it becomes an emergency. Direct trauma to the lumbar spine may cause pain in any location in the low back, lower leg, or anterior thigh. These traumas are frequently the result of automobile accidents or falls. If the trauma is severe, emergency surgery may be needed to stabilize the spine and remove pressure on the nerves. Fractures of vertebrae without nerve compression generally call for bracing and rest. Lesser traumas to muscles and ligaments may be treated with medications and physical therapy.




      Mary is an example of how medical and mechanical causes of back pain can be confused. Mary loved to work in her garden; and although at sixty-five she had occasional aches and pains after a long day of weeding and pruning, her discomfort disappeared in a day or two. However, one day she tripped and fell backward, landing on her behind. The fall caused acute discomfort that she brushed off at the time, but over the following three weeks the pain in the middle of her back increased in intensity, making it increasingly difficult to work in her garden. When she came to see me, Mary still believed her pain was related to an injury sustained in her fall, but the location and persistence of her pain—in the middle of her back—was a red flag. Her


      X ray showed a fracture in one of her vertebrae, and blood tests revealed elevation of blood proteins, consistent with a diagnosis of multiple myeloma, a bone marrow cancer. Obviously, her condition called for immediate medical intervention, and she went on to receive a course of chemotherapy. Her back pain improved when the cancer was diagnosed and appropriately treated. While Mary’s case clearly falls into the small percentage of cases in which the pain is caused by a medical disorder, her condition calls attention to the importance of addressing pain that does not subside or pain that worsens over time.




      Rare Psychological Causes




      Psychological or mental illness is a relatively rare cause of acute low back pain. Depending on individual characteristics, psychologic illnesses cause or exacerbate pain through a variety of mechanisms. For example, in schizophrenic patients, hallucinations are a rare but real cause of pain.




      The psychiatric disorder commonly associated with low back pain is a conversion reaction: a mechanism for transforming anxiety or other emotions into a physical dysfunction. The symptoms lessen anxiety and symbolize the underlying conflict. Sufferers may benefit from their situation and may not be overly concerned about the physical problem. An abnormal body function, like back pain, is readily recognized and acceptable, but the perception is that psychological problems are not so easily accepted.




      Someone with conversion reactions may have severe pain of a burning or cutting quality. The pain is excruciating in intensity and without any recognizable anatomic boundaries. On examination, they have a marked response to minimal pressure on palpation. Their areas of tenderness do not correspond to the tender points of fibromyalgia. Laboratory test results are normal, and in these patients, complaints are resistant to all forms of therapy. Unfortunately, even when the reason for the conversion reaction is evident, these patients may not improve.




      Mark is a patient of mine with back pain related to a conversion reaction. He asked for a consultation with me about the need for surgery to relieve his back pain. He had an unfortunate history of work-related trauma. He was a building construction worker who had survived a back injury after falling from a two-story building. His back pain improved but he did not want to go up in buildings any more. He decided to work on the ground, paving roads. One day while leveling asphalt he was hit by a dump truck. He was hospitalized for back pain for a short period of time. He gradually recovered and was able to work again. He tried to look for other work but his educational background made construction his only option. To his misfortune, he was traumatized a third time when he was struck by a car while directing traffic around a highway paving project. This time Mark’s back pain was unrelenting. The pain was constant, severe, and extensive in his back and legs. He was evaluated by other physicians with a variety of X ray techniques but only age-related changes could be seen. In desperation to help his problem, he was offered back surgery to remove the portion of his vertebral discs that were bulging. He was evaluated by me to advise him whether surgery would help his pain. After listening to his story, I became convinced that he was experiencing a conversion reaction. He was fearful that he would not survive his next accident and he did not want to be put in danger again. Vocational rehabilitation was the most effective therapy in Mark’s circumstance. Only when he realized that he would not be placed in harm’s way did his back pain improve.




      On most days our back works perfectly well without any discomfort. On those days, we are able to sit at our computers, exercise at the gym, and enjoy lovemaking without a problem. Knowing how our back is put together goes a long way in trying to prevent back pain from happening.




      How Your Back Works




      After more than thirty years of caring for people with back pain, I’ve learned that taking the time to explain the anatomy and biomechanics of the lumbar spine goes a long way in helping people understand their situation and alleviate anxiety and fear.




      Because most people have no idea of what caused their back problem in the first place, they often experience the same injuries again and again. On the other hand, I’ve seen people become so afraid of bringing on more pain, even with normal body motion, that they become stiff—like statues. They do not realize that their rigid posture does not protect them from pain but perpetuates it.




      People who don’t understand the cause of their pain often do not understand the prescribed treatments, and they don’t follow through with self-care, including the specific exercises they are told to perform daily. So understanding how your back works will help you get rid of pain if you have it and prevent it if you are pain-free.




      The Lumbar Discs and Bony Joints




      The lumbar spine is a beautifully engineered structure with two primary functions: movement and protection of the spinal cord. It is made up of bone, discs, ligaments, muscles, nerves, and blood vessels. The spine contains thirty-three vertebrae, each lined up one atop another and divided into five areas: cervical (neck), thoracic (chest), lumbar (low back), sacral (pelvis), and coccyx (tailbone).




      n Cervical vertebrae facilitate motion in all directions.




      n Thoracic vertebrae support the ribs and allow rotation of the body.




      n Lumbar vertebrae support the upper part of the body and allow forward and backward motion.




      n The sacrum acts as the anchor of the spine and fits between the pelvic bones.




      When we look at the spine from the side, we can see that it is not straight, but curved. The neck and low back have forward-facing curves, while the chest and sacral spine have backward-facing curves (fig. 1.2). These curves allow room for the heart and lungs in the chest, while keeping the head centered over the lower body and the pelvis. This position is well balanced and strong.




      

        

          Figure 1.2. From the side you can see how the curves of your spine work to keep your body balanced so your head is directly over the center of gravity in your pelvis. Notice the balance between the forward curves (lordosis) of the neck and low back and the backward-facing curves (kyphosis) of the chest and pelvis.
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      Because each section of the spine serves a different function and motion, the vertebrae in each portion of the spine have specific shapes. The lumbar spine contains five vertebrae numbered one through five. You may hear a doctor refer to one of your vertebrae as L4, for example. This refers to the fourth lumbar vertebra. The assigned letters correspond to the section of the spine.




      Facet Joints




      Joints are formed where vertebrae meet at top and bottom. Each vertebra has four facet joints, two formed with each vertebra directly above and below, right and left. The vertical orientation allows for bending forward, the greatest degree of motion, and backward, a lesser degree of motion. The structure and orientation of the lumbar facet joints limit the twisting motions of the lumbar spine. The greatest rotation of your spine occurs in the chest, the thoracic portion. The facet joints have cartilage on their surfaces, lining tissue (synovium) that makes joint fluid, and a joint covering, a capsule that keeps the joint fluid in and the bones together.




      The “His and Hers” Sacroiliac




      The sacrum is a large triangular bone formed by five fused vertebrae wedged between the pelvic bones. The top of the sacrum is the first sacral vertebra, or S1. The sacroiliac joints are formed between the sacrum and the iliac bones. In this part of the spine, we can see male and female anatomical differences. In men, more of the sacrum is attached to the ilium, and in women, the sacroiliac joints widen during childbirth. These differences also play a role in the typical gait we associate with men and women. In men, the hip structure tends to be stable during normal walking movements; in women there is a natural sway of the hips. The sacrum contains the end of the spinal canal and, therefore, nerves.




      The Coccyx




      The tailbone, as the coccyx is also known, consists of four tiny fused vertebrae located between the cheeks of the buttocks. This is well padded, which makes it difficult to fracture.




      Why You Are Taller in the Morning:


      Discs Are Cushions and Spacers




      The intervertebral discs are the cushions between the vertebral bodies (bones) and make up about one-third of the entire height of the lumbar spine. The discs work like universal joints, allowing motion in a number of directions. If vertebral bodies were in direct contact with each other, range of motion would be severely limited.




      The disc resembles an automobile tire with a strong balloon filled with a thick gel in the center, where the hub would be in a tire (fig. 1.3). The outer portion of the tire is the annulus fibrosus, layers of fiber that contract or expand, much like a Chinese finger trap. As we age, the restraining fibers break, and the ability to contain the gel at the center of the disc is compromised or weakened. If the gel moves beyond the boundary of the annulus fibrosus, we have an injury known as a herniated disc, often inaccurately called a slipped disc.
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          Figure 1.3. The spinal disc looks much like an automobile tire, with a gel-like center surrounded by a fibrous outer circle.


        


      




      The gel portion of the disc can move forward or backward within the constraints of the “outer tire.” The gel moves in opposition to the motion of the spine: forward motion of the spine moves the gel into the back portion of the disc; backward motion does the opposite. The gel can also move side to side. In addition to its ability to facilitate motion, the gel serves as a tremendous shock absorber. If the discs were structured without built-in shock absorbers, our bones would register the full impact of every step we take, and we would have a constant and awful headache.




      A disc’s cushioning ability depends upon how well the gel remains filled with water. At birth, 88 percent of the gel is water, but this changes as we age. It also changes during the course of the day. At night when there is no pressure on the discs, the gel swells, and we are taller in the morning. As we stand during our waking hours, the weight of the body compresses the discs, making them lose water, and by the end of the day, we are actually shorter. The fact that discs are “fatter” in the morning has some implications for the best time to exercise. As we grow older, the gel in the discs loses water and becomes more easily damaged by daily activities.
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          Figure 1.4. This side view of two vertebrae and a disc shows how the spinal bones fit together to protect the nerve root. The opening, called the neural foramen, allows the nerve roots to pass through the spine. Disc damage (herniation) or facet joint degeneration (bone spurs) may narrow the neural foramen, causing compression of the spinal nerve root and resulting in back or leg pain.


        


      




      The discs not only allow motion between vertebrae, but also act as spacers between the bones. If you look at two vertebrae and a disc from the side (fig. 1.4), you will see a hole, or foramen, between the pedicles above and below the disc in front and the facet joint in back. This allows the nerves to exit the spine to supply other parts of the body. Any disease process that closes the hole has the potential to cause significant back and leg pain by pressing on the exiting nerves.




      Ligaments Are Like Rubber Bands




      Ligaments are strong bands of tissue that act like a girdle or brace around the spine. Both front and back ligaments are closely attached to the outside surfaces of the bone and disc. This “outside packaging” helps keep the parts of the spine in the correct position. The posterior longitudinal ligament (PLL) covers the back of the vertebral bodies from your head to your pelvis and forms the front surface of the spinal canal. It narrows as it passes down the spine and is half its original width by the time it reaches the lumbar spine, and its ability to support discs is weakened. This is why the lumbar area is where disc injury is most likely to occur.




      There are other spinal ligaments and all improve stability and restrain excessive movement of the spine. The ligaments act like strong, thick rubber bands, with some give but not too much. Their function is to lend support while limiting motion. The ligaments with more elastic fibers move farther than those without them. As part of the mechanism to accommodate childbirth, women have more elastic fibers than men. In both sexes, all these structures lose elasticity and become stiff with age, which is one reason we lose motion as the years accumulate.




      Back Muscles Are Not Our Strongest




      Back muscles are among the weakest muscles for the kind of work they are called upon to do, but they play an essential role in the movement of the lumbar spine, as well as in maintaining normal posture (fig. 1.5). A number of muscles in the front of the abdomen and surrounding the spine also play a role in both balancing and moving the low back. The largest, but not necessarily the strongest, muscle runs from the base of the skull to the sacrum. This muscle pulls the spine backward and to one side. Smaller muscles allow the spine to bend to the side and perform twisting motions. The psoas is a strong muscle that connects the low back with the thigh (fig. 1.6).




      

        

          Figure 1.5. Looking at the lumbar spine from the back, you can see the superficial low back muscles on the left and the deeper muscles


          on the right.
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          Figure 1.6. This view of the lumbar spine allows you to see how your muscles help the spine move. You can bend forward with the help of the psoas muscle and to the side with the quadratus lumborum.


        


      




      Although not officially part of the low back, muscles in the front and sides of the abdomen, the buttocks, the thighs, the hamstrings, and calves all play a role in balancing the spine. The abdominal muscles, including the rectus abdominis—the muscle that looks like two columns of rectangles on the front of body builders—have two major purposes. They bend the spine forward, and they also push the organs of the abdomen against the front of the spine, thereby lending it support. Muscles in the buttocks, thighs, and hamstrings need to be flexible to allow rotation around the hips. If these muscles are stiff, normal motion of the spine is limited, which may then result in low back pain.




      All the muscles of your lower back are covered with fascia, a membrane that resembles plastic wrap. It surrounds individual muscles and connects them to neighboring muscles. A layer of fascia runs over a major portion of the lumbar spine, just below the skin. This “plastic wrap” enclosure improves the function of the contracting muscles, and while resilient, it does not contract as muscles do. Fascial tissue is supplied with nerves, and if it stretches or tears, with or without damage to the underlying muscle, it may cause pain.




      Nerves: Your Body’s Pain Communication System




      The role of the nervous system in low back pain is particularly complex because the nervous system itself is so amazing, far more complex than any computer software. However, basic knowledge of the anatomy of the nervous system is essential to understanding the specific pain patterns associated with back pain.




      The spinal cord is the major nerve in the spinal canal, and it is constantly sending messages back and forth from the brain to various parts of the body. Moving your big toe, for example, starts with electrical signals that are relayed down the motor nerve column of your spinal cord and through the muscle in your lower leg that lifts your toe. Signals from sensory nerves in your big toe go back up the same nerve through a different sensory column in your spinal cord and report to your brain that the job has been accomplished. Your toe moved.




      The spinal cord also has reflexive or involuntary functions, which are controlled by a single level in the spinal cord and do not require intervention from the brain. Let’s say your big toe bumps into a rock. The sensory pain nerves send a signal to the sensory column in your spinal cord to report an injury. Your sensory nerve sends a signal to move to the motor nerve at the same level in your spinal cord. Then, through reflexive action, your foot quickly withdraws from pain.




      Under normal conditions, you cannot measure the time between the bump and withdrawal because the entire sequence is faster than the split second it takes to mutter “ouch.” This reflex requires that the sensory and motor nerves work together at a single level of the spinal cord. If a spinal nerve is compressed near the spinal canal, the reflex associated with that nerve may not work.




      The spinal cord runs from the base of the brain to about the first lumbar vertebra. At that point, spinal nerves stretch through the sacrum to supply the legs. The brain, spinal cord, and spinal nerves are covered with the dura. This membrane contains the spinal fluid that bathes the brain, cord, and nerves.




      The nerve root, as mentioned, passes through a hole in the vertebra—the foramen—and occupies a third of the available space. The rest of the space contains blood vessels, connective tissue, and the sensory nerve for the spine itself, the sinuvertebral nerve. Sensory and muscle functions are separated in the nerve root, and the sensory fibers are affected first when a nerve is compressed. This is why you feel pain before you lose strength. The L5 is the largest nerve root and is housed in the smallest lumbar foramen, so it is the most vulnerable to compression.




      Nerve signals are interconnected with others and spread everywhere, making it hard to find the exact source of pain. Pain travels. Picture the nerves as the cables of a computer network that coordinate function and sensation (fig. 1.7). A single spinal nerve supplies the facet joint, the muscles and skin over the back, and the muscles, bone, and skin of the leg. When the nerve is irritated near the neural foramen, a signal is sent down the nerve reporting an injury. Any structure on that network, even though it is not damaged, may hurt in response to the injury at the level of the spine. An unpleasant sensation experienced away from the original location of injury is called referred pain. People who suffer from back pain and related symptoms are often surprised that their spine is actually the source of numbness in their foot, for example.
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          Figure 1.7. A spinal nerve as a computer network. An injury in one part of the system may affect the network at a distance from the main computer.


        


      




      Pain Is Different in Men and Women




      The International Association for the Study of Pain defines pain as “an unpleasant sensory and emotional experience which we primarily associate with tissue damage or describe in terms of such damage, or both.” The definition of pain has two parts. One part deals with tissue damage or the threat of damage, but to experience pain one must have an emotional response to that injury. Mental stress may elicit an emotional response that is experienced as pain. Pain may be generated in the arms, legs, or back but is experienced in the brain. Pain has become an ever increasingly complicated biologic process produced by multiple interactions. These interactions involve your genes, your sex hormones, and the chemicals your nerves manufacture to transmit signals to the brain. Women have a greater risk for the development of chronic pain. This is partly due to estrogen, the female hormone. For example, decreased function of a specific enzyme results in the overproduction of signal chemicals that result in a more painful condition. Estrogen facilitates the decreased function of that enzyme causing increased stimulation of the pain pathway. These differences could explain, in part, the different responses of men and woman to pain therapies prescribed for back disorders.




      How Your Pain Threshold Fluctuates




      If you are under increasing levels of stress, you will be more sensitive to pain. Your pain threshold will be lower. Let’s say you stub your big toe with the same force on a Monday morning and a Friday afternoon. On Monday you are rested after an enjoyable weekend. You had a wonderful time and feel well. Your stubbed toe does not hurt very much at all. On Friday, you are exhausted from all the decisions you made during the week. The service people have not come to fix the fax machine, two of the staff are out with the flu, and the deadline for the project is next week. Stress is your middle name. You stub your toe on your desk and you think your foot is going to fall off. The pain is intense. The same amount of injury is felt with a different intensity of pain.




      Pain signals to the brain and their perception as pain can be modified by a number of mechanisms. Acupuncture, massage, transcutaneous electrical nerve stimulation (TENS), or surface magnets held by Velcro wraps are a few examples of therapies that put sensations into the nervous system to modify signals that are different than the slow pain signals. We’ll get to these later in the book.




      Another mechanism that blocks pain is the body’s production of its own pain relievers, endorphins. These chemicals attach to opioid receptors in the nerve pathways that block the transmission of pain signals. The release of these endorphins can be accomplished in a number of ways, such as regular exercise. A positive outlook and a reduction of stress can also release endorphins. The belief that a good outcome will be the result of an interaction can have beneficial effects on the healing process, partly mediated through the release of endorphins.




      

        Dr. B’s Prescription Summary




        n Ninety percent of back pain is mechanical in origin.




        n Mechanical back pain is secondary to overuse or aging.




        n Red flags of fever, night pain, prolonged morning stiffness, bone pain, or cramps identify systemic illnesses that are causing back pain.




        n Your lumbar spine has five vertebrae (L1–L5) and discs supported by ligaments and muscles.




        n Your spinal cord is the communications center for transmitting pain impulses and messages between your body and brain.




        n Pain travels; injury in one structure, such as a joint, can cause pain in another structure, such as a muscle connected on the same nerve network.




        n Your perception of pain can vary for many reasons, including your level of stress.




        n Men and women have different risks for the development of chronic pain related to genetics and sex hormones.




        n When your back is weak you are at more risk for injury. The major muscle supporting your lower back is among the weakest in your body.


      


    


  




  

    

      




      Chapter 2




      Working with Your Doctor




      Your doctor needs a complete picture of you and your back pain before he or she can get to the bottom of the problem. During the telling of your story and a physical examination, any one fact may be the clue that solves the puzzle of your back pain. In fact, most diagnoses are established during the history portion of the examination. The rest of the process identifies the correct diagnosis from the variety of possibilities developed by your description of your back pain.




      Your age and gender, naturally, are important to a correct diagnosis. For example, more herniated discs occur between the ages of twenty-five and forty-five. Conversely, approximately 80 percent of people with cancer of the spine are fifty or older. Men have back pain more frequently than women, some of which may be explained by occupational exposure to more physically strenuous work. Certain disorders occur exclusively or predominantly in women, such as back pain during pregnancy and osteoporosis. (Men are at risk for this thinning of the bones, too, but the risk is greater for postmenopausal women.)




      The history you provide is the most important part of the diagnostic process. The more complete the information, the greater its value. Every subsequent step is used to confirm the ideas and even hunches developed during the medical history. The first part of your history, the chief complaint, is your description of what brought you to the doctor. In most circumstances, the chief complaint is “I have a pain in my back.” Another frequent chief complaint is “I have a pain in my back that runs down my leg to my foot.” Your description guides the doctor’s questions.




      Telling your story allows you to describe those events that you believe are most important in explaining the evolution of your back pain. Your doctor may or may not ask questions as you progress with your narrative. A physician may interrupt to ask a question if a particular point is essential to differentiate between diagnostic possibilities. For example, you may be asked: “Did the pain that ran down your leg go to your big toe or small toe?”




      Help yourself and your doctor by gathering your thoughts about your back pain and organizing the description of your symptoms and questions you want to ask. Perhaps you can store the information in your head, but writing it down may be more useful. By carefully thinking about your back pain, you will have organized information necessary to start the diagnostic process. Also, bring a list of your medicines—or the actual medicines—with you and the names and addresses of your other health care providers.




      Questions to Help You Find the Cause




      When Did the Pain Begin?




      Acute onset of back pain is most closely associated with a specific episode of trauma to the spine, such as lifting a heavy bag of groceries from the back seat of your car. In contrast, systemic illnesses cause pain that is gradual in onset. People with inflammatory arthritis of the spine (spondyloarthropathy) may have had back stiffness and pain for six months or longer when first evaluated for their spine symptoms.




      How Long Does It Last and How Often Does It Occur?




      The initial episodes of mechanical low back pain resolve over days. With successive episodes, the duration of pain increases to a week and then a month; episodes may be intermittent over time. The frequency of pain follows environmental exposure, such as shoveling snow in winter or several hours of weeding the garden in the summer.




      For medical low back pain, the important characteristic is duration, not frequency. As opposed to the short duration of mechanical low back pain, medical low back pain is more persistent. It may last for months, with minimal variation in discomfort.




      Where Is It Located and Where Else Do You Feel It?




      Most low back pain is localized between the lower rib and buttocks, where the spinal curve (lordosis) is greatest. Frequently, the pain starts to one side of the spine and quickly spreads across the low back. The fleshy part of the back is more commonly affected than the bones themselves. Occasionally pain will be present on both sides of the spine, near the “dimples” just above the buttocks, over the sacroiliac joints. Sometimes the location and radiation of pain is very difficult to describe because it is referred pain, that is, it comes from somewhere else (see chapter 1). Pain can move side to side, or up and down the leg. However, the most important facts are where the pain first started and how far the pain has spread.




      What Makes It Feel Worse or Better?




      Mechanical low back pain disorders improve with rest and worsen with certain activities. Muscle injuries are aggravated with stretching and are relieved when the muscle is at rest and therefore shortened in length. This resting position allows healing to take place. For example, a thirty-two-year-old man who picked up a heavy box of papers experienced immediate onset of right-sided low back pain. His pain increased with any movement of his spine forward (flexed) or to the left side. These motions stretched the injured muscles on the right side of his spine, thereby intensifying the pain. He was most comfortable when resting in bed or standing with a tilt to the right side.




      Anything that increases pressure on discs will also increase compression of spinal nerves. If you have a herniated disc, you have increased pain with sitting, sneezing, coughing, or having a bowel movement. Disc pressure is reduced when you are standing up.




      If you have more back pain standing, then you could have arthritis of the back joints. You probably have less pain when you sit. When leg pain occurs with standing, spinal stenosis is the most common diagnosis. Walking for a distance may be associated with leg pain. If you sit down or rest against a structure with your spine bent forward, your leg pain decreases.




      Sarah is a seventy-two-year-old woman who was able to stand and walk with little discomfort whose pain was worse when she was sitting or lying in bed. She was frustrated because she was about to take a trip and was worried about sitting on the plane for an extended time. Why was she frustrated? She was given a diagnosis of spinal stenosis, or so her MRI scan reported. However, therapy for that problem had not helped. She had been to other doctors who read her report but did not listen to her complaints. Despite the findings in her spine, the cause of her problem was tension in her hamstring muscles. A gentle stretching exercise program and the addition of a muscle relaxant improved her condition. Her therapy treated her problem not the finding on her MRI report.




      Alleviating and aggravating factors for medical low back pain are more complicated. Inflammatory arthritis can hurt more when you are not moving and hurt less with walking, bending, and stretching. Others with medical low back pain have severe low back pain unless they stay motionless. They may also have other signs of a serious illness such as fever, chills, or weight loss (remember those red flags).




      What Time of Day or Night Does It Occur?




      Systemic disorders, like inflammatory arthritis, are most symptomatic during sleep or in the early morning while getting out of bed. Stiffness and pain are improved with normal movement as the day progresses. Conversely, people with tumors of the spine have increased pain when lying flat in bed. They usually sit in a chair to sleep, or they may walk around to relieve their pain.




      Mechanical disorders become more symptomatic with use, and the greatest pain occurs at the end of the day.




      What Is the Quality and Intensity?




      A wide variety of terms are used to describe pain. Skin disorders cause local burning pain on the surface of the body. Disorders of the bones, joints, muscles, and ligaments cause a deep, dull ache that is most intense over the involved site. A cramping pain is associated with reflex contraction of an injured muscle or from a muscle chronically contracted to protect an injured portion of the lumbar spine, like a facet joint.




      Pain from nerve compression (radicular pain) has a sharp, shooting, burning quality that follows the distribution of the compressed nerve. This kind of pain is associated with sciatica, compression of the sciatic nerve. Other forms of nerve pain occur with direct trauma to the nerve or secondary to changes in the metabolism of the nerve, a situation associated with diabetes. This form of pain has a tingling and crushing component that is unaffected by physical position of the body but is intensified by touching of the skin supplied by the nerve. The severity of the pain may continue even after the stimulus is gone.




      Kidney stones cause a recurrent gripping pain that rises quickly to its greatest intensity in twenty to thirty seconds, lasts one to two minutes, and then quickly resolves. Throbbing pain is associated with disorders of blood vessels. A tearing sensation is a potential sign of blood vessel injury that may cause loss of blood flow to structures in the lower extremities.




      Who Else in Your Family Has It?




      Most disorders of the lumbar spine are not genetic. However, disc herniations and sciatica occurring in many family members suggests a relationship between your back and leg pain and family characteristics. The group of conditions known as inflammatory arthritis of the spine (spondyloarthropathies) has a genetic predisposition and a test could determine if you are at risk. Therefore, mention these disorders to your doctor as part of your family history.




      How Does Your Work or Lifestyle Affect It?




      Your profession can determine your risk for developing low back pain. Other risk factors aside, heavy lifting and carrying on the job add to the risk for developing mechanical low back pain. Onset of pain while at work has potential implications for qualifying for worker’s compensation. Be sure to tell your doctor if you see a relationship between your job and your back pain. If you sit all day at a computer, you may develop low back pain, and there’s been lots of talk lately about ergonomics, posture chairs, and mouse pads. (See my Back School FAQ for information about chairs.)




      Smoking tobacco and drinking alcohol are implicated in osteoporosis; they weaken the bones in your spine. (Alcohol may also limit the use of certain medications used to control pain and inflammation.) Think about the way your back pain affects activities and relationships with the important people in your life. Perhaps you are unable to participate in your basketball or bowling league or swing dancing. Back pain often has a detrimental effect on sexual relationships. When any simple motion increases your pain it is difficult to enjoy sex. Discuss these social and personal difficulties honestly with your physician so he or she can help you.




      Past and Present Medical History




      Your medical history necessarily deals with past and current illnesses. For example, a history of cancer may have great significance in the onset of new back pain. A previous injury, such as slipping and falling on ice, may be the initiating event in the development of a herniated disc. A history of diabetes increases the risk for developing nerve irritation (neuropathy) that causes back and leg pain. Psoriasis and inflammatory bowel disease are associated with inflammatory arthritis of the spine. Eye inflammation may also be linked with back disorders. Illnesses such as hypertension may limit the use of certain medications because of side effects. Environmental or drug allergies should be mentioned as well.




      The Physical Examination




      Once your pain story and medical, social, and family histories have been obtained, you will move on to the second part of the diagnostic process—the physical examination of your lower back. Physicians each have their own methods for this examination, but here’s what I look for.




      Lumbar Spine Examination




      Your doctor will examine your spine while you are standing, sitting, and lying on your stomach to discover any abnormalities. Curvature of the spine (scoliosis) is associated with elevation of either shoulder and is best discovered when standing (fig. 2.1). Tilting the pelvis will show inequality in the length of the legs. From the side, it is easy to note a forward position of the head with a mound at attachment of the neck to the chest, which is known as a dowager’s hump, or increased backward curve of the spine, kyphosis (fig. 2.2). Characteristics of poor posture are also best seen from the side. For example, if you have a protruding abdomen, it’s a sign of weak abdominal muscles and you will have an increased forward lumbar curve, or hyperlordosis.




      

        

          Figure 2.1. Scoliosis has curved this spine to the right in the thoracic region and to the left in the low back. Notice the left shoulder is higher than the right shoulder. When bending forward, the left shoulder blade will be more prominent than the right. This structural abnormality affects young girls and is most effectively treated when identified early.
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          Figure 2.2. Kyphosis, a prominent bump between the shoulder blades, pushes the head forward.


        


      




      Your doctor will touch your back with varying degrees of pressure to detect increased muscle contraction or spasm. Back muscles at rest can be compressed with gentle pressure because they are soft and moveable. Muscles in spasm are tense and firm to the touch and may be tender with direct palpation. More commonly, moving the tense muscle increases pain.




      Both sides of your spine will be compressed to examine for symmetry of muscle contraction. In the resting upright position, spasm on one side of the lumbar spine may be detected while the other side of the spine is normal. This asymmetry of muscle contraction helps identify the location of the original injury, most often to muscle or fascia.




      Range of Motion and Rhythm




      Tests for range of motion can tell us a great deal. For example, if you have increased back pain when you bend backward you may have arthritis of the facet joints (fig. 2.3). Thigh pain may also be an indication of abnormalities in organs located in the back of the abdomen. You will be asked to bend forward from a standing position, bend to both sides, bend backward, and rotate your hips. (The total range of motion of the spine is not always as important as the natural rhythm of motion.)




      

        

          Figure 2.3. Bending the lumbar spine backward is called extension. Bending forward is called flexion.
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      An injured lumbar spine will have limited normal motion because the muscles will tighten to protect it. The lumbar spine will not have the normal curve in the standing position, nor will the lumbar curve reverse. Forward movement of the spine is severely limited. If injury to the spine is unilateral, the spine is tilted to the side of the shortened muscles in spasm. There may also be limited ability to bend the knees (flexion), which results from tightness of the buttocks and hamstring muscles in the back of the thigh.




      When you bend and return to an upright position, the motion can reveal information about the injured structures causing pain. Normally, the hips are rotated first, and the lower spine goes from being bent forward to bent backward. When an injury affects the spine, the spine is bent backward first, and bending the knees and rotating the hips establish the upright posture (fig. 2.4).
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          Figure 2.4. Normally, bending backward and simultaneously rotating your hips (A) is a fluid and effortless motion. When your back is in pain, however, the motion is abnormal (B) and relies on rotating your hips and bending your knees. This motion is hesitant and fatiguing.


        


      




      Bending to one side stretches the muscles on the opposite side of your spine and compresses spinal joints on the same side as the motion. Pain just to the side of the midline on the same side as the motion suggests irritation of the facet joint at that level of the spine. Pain from compression of the facet joint may radiate down the leg to the foot. A stretching sensation with pain on the side opposite the motion suggests a muscle injury with spasm (fig. 2.5).




      

        

          Figure 2.5. When pain is on the same side (A) as the direction of movement, it is associated with bone pain from facet joint disease. Pain on the opposite side as the direction of movement (B) is associated with a muscle injury.
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      Testing Muscles and Reflexes




      When you are lying flat on your back on the examining table, your doctor may raise your leg up in the air. This maneuver puts a strain on your sciatic nerve (fig. 2.6), so if there is nerve compression, your leg pain will get worse with this test. If the pain is not in your leg, but in your lower back or buttock, this suggests a problem in joints or muscles without nerve irritation. The doctor may bend your knee and rotate your leg from side to side while you lie on your side. This movement tests the integrity of your hip, and arthritis in the hip causes pain in the groin and buttock. Also, patients with piriformis syndrome (see chapter 5) have pain in the buttock and down the thigh toward the calf when moving the bent leg toward the center of the body.




      

        

          Figure 2.6. By raising your leg straight, you stretch the sciatic nerve. In this position, pain that radiates below your knee may indicate a herniated disc.
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      The sensory and reflex examination is done while you are seated with your legs dangling. The doctor will touch both your legs with a pin or a tuning fork and ask if you can tell the difference in sensation. This helps pinpoint which nerve is causing numbness. Numbness between the legs is associated with disorders of the lower sacral nerve roots. Hitting your knee and the back of your ankle with a rubber hammer is another test of reflexes. An absence of knee reflex, for example, corresponds to an abnormality of the L4 nerve root.




      Toe raises repeated ten times determine a difference in strength in the calf muscles. Walking on your heels tests the stamina of your shin muscles and big toe. A deep knee bend tests the strength of all your lower extremity muscles (fig. 2.7).
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