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Preface to Second Edition 



W hen we published the first edition of iVlyo



material, and to re-tool and revise existing mate



fascial Manipulation in 1992, we were not fully



rial in the previous edition. The chapter on neu



aware of the interest and pent-up demand for this



romechanical aspects of myofascial pathology



materia I. Since 1992, the book has continued to



and manipulation, for example, adds a dimen



sell copies, and this has been a humbling experi



sion of understanding we did not offer before.



ence for us. We believe there are several reasons



Also, the chapter on muscle pain syndromes



for the continued interest in this material.



(i.e., pain of mostly nonmechanical origin) was



First, an underlying philosophy and strategy



completely rewritten due to the explosion of



for the book was to provide good "bread and



research in that area. The chapter on the histo



butter" techniques that were effective on pa



pathology of connective tissue has also been



tients, were relatively easy to learn, and were



completely updated due to advances in research



practical to use in the current arena of managed



over the last 8 years.



care. For the second edition, we have added a



As we mentioned in the first edition, Myo



number of other "bread and butter" techniques,



fascial Manipulation is not designed to be a



being careful not to add any "fluff" to merely



panacea for manual therapy, but a great utility



make the book bigger. W hat are stiII represented



tool to be used in conjunction with joint mobi



in this edition are the myofascial techniques



lization and exercise. In our courses, we often



that the authors have used successfully over the



refer to that triad (soft tissue mobilization, joint



years on a daily basis on literally thousands of



mobilization, and exercise) as the "pinball triad



patients.



of manual therapy." This is because the three



Second, the first edition relied heavily on



aspects of treatment are virtually inseparable



basic science principles. We went to the litera



and totally integrated in the clinic. The sav vy



ture, for example, to explain the mechanisms of



clinician knows how to effectively "bounce off"



injury and repair, and to delineate pain of me



all three aspects of treatment to arrive at the



chanical versus nonmechanical origin. We care



desired, optimal result.



fully extrapolated and integrated these principles



We respectfully submit the second edition of



into the principles of management and treat



Myofascial Manipulation for your consideration



ment of soft tissue dysfunction. For the second



as a tool to help expand the horizons of our



edition, we wanted to strengthen that scientific



profession. Managed care, Medicare cutbacks,



foundation. To that end, we enlisted the help of



market saturation of therapists, and tlllf erosion



gifted professionals and content experts, to add



have put us in a position where it is no longer
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an option for us to be the very best. Our profes



ahead to expand our individual and collective



sional lives and the health and longevity of our



horizons.



profession in general depend on it. We hope that



Robert /. Cantu



this tool wiiJ be useful in helping us aiJ forge



Alan.J Grodin
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Preface to First Edition 



In his classic book, Joint Pain, John Mennell



So it is with this book on myofascial manipu



wrote that "no textbook in the field of orthope



lation. For us, it is a combination of acquired



dics can be entirely original." On first reflec



knowledge and clinical experience that, over



tion, this statement seems a bit contradictory,



the years of treating patients, has evolved into a



in light of the fact that Mennell was quite an



particular philosophy or system that is unique.



innovator and one of the early advocates of using



For anyone to say that they were the f irst in



arthrokinematic rules for joint mobilization. On



history to "invent" certain techniques would be



further reflection, however, his ideas and phi



presumptuous. What we attempt to do in this



losophies, while quite innovative, were based on



book is to take the most current body of re



a combination of knowledge and clinical experi



search in myofascia and integrate this cognitive



ence he attained throughout his years as a medi



knowledge with psychomotor skill to produce



cal student and as a physician. The knowledge



a concrete system of evaluation and treatment



and experience he gained over the years were



acceptable to a profession that is striving for



molded and integrated in a way that became



higher professional recognition. This textbook is divided into three parts that



uniquely his own. His system became his "hand writing," or his style.



reflect its major purposes. The f irst part outlines



Handwriting is a good analogy for personal



the evolution of myofascial manipulation, incor



style. A person's handwriting is a totally unique



porating both its history and the latest schools



self-expression. The uniqueness comes from the



of thought. The second part and purpose of this



actual process of learning how to write, from



textbook outlines the scientific basis of myofas



years of practicing that handwriting, and from



cial manipulation. Management of certain clini



the particular function the handwriting serves



cal problems is also discussed. Part III focuses



in the person's life. A physician who has taken



on evaluation and treatment techniques that have



voluminous notes throughout school primarily



repeatedly proved effective in the clinical setting



for his or her own benefit wi II have very differ



and includes an atlas of therapeutic techniques.



ent handwriting from the architect who has to



For the sake of clarity throughout the text,



submit drawings with very legible writing. The



manual therapy is divided into joint manipu



letters formed in the handwriting, as well as the



lation and soft tissue manipulation. As under



spelling, are not unique, but the way the letters



standing of connective tissue has increased, the



are represented by the individual are.



distinction between joint and soft tissue ma
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MVOfASCIAL MANIPULATION



its restrictive



nipulation has become somewhat clouded. Joint manipulation has been defined as "the skilled



with its most superficial



passive movement of a joint." The tissues being



into depth while



to the ioints concerned.



hnHiPVPI· are all histologically c1assi



and in this



Manipulation is not meant to be a



can be considered



panacea or an exhaustive critical review of the but



The distinction made or lack of the less concerned with arthrokinematic rules



that we use every



and exercise. Our hope is that this information will be



are not concerned with individual



into the readers' arsenal of and into their philosophy of treat



ment, so that each clinician's



interrelations of the joints to the soft tissues. For the purposes of this text, we have defined



integrating them with



mobilization, alternate somatic



a majority of the and the



of what we feel



a



about clinically. These are



techniques. Soft tissue manipulation is gener than is joint



and



into account its relation-



or



"handwrit



" will become more distinct as well as more effective.



as: The forceful pas



Robert J. Cantu



sive movement of the musculofascial elements



Alan J. Grodin



Copyrighted Material



Acknowledgments The authors thank the following persons for



The authors also acknowledge all the pro



their assistance in the preparation of this volume:



fessors who adopted the first edition for their



To Trevor Roman for shooting the photos in



courses and curriculums-the long-term success



Chapter 8, and to Debbie Cobb and Brad Fore



of this book is due to your support and votes of



sythe for being the "therapist and patient" in



confidence. Thank you.



Chapter 8.



From the First Edition The authors thank the following people for



MPT, for her help in editing the manuscript,



their invaluabJe assistance in the production of



both from a content and grammatical standpoint;



this book: Karen Barefield, PT, for her draw



and Lisa Richardson, for being the "patient" in



ings in Chapters 6 and 7; Paula Gould for her



Chapters 6 and 7.



photography in Chapters 6 and 7; Carolyn Law,



XIII



Copyrighted Material



PART I



Historical Development 



and Current Theories 



of Myofascial Manipulation 
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CHAPTER 1 



Historical Basis for 



Myofascial Manipulation 



Robert 1. Cantu



Myofascial manipulation is as old as history



The evolution and persistence of manual med



itself-humans have been performing myofas



icine throughout the years have been remark



cial manipulation as long as humans have been



able, especially since the medical communities



touching. Throughout history, many different



often shunned such treatment, and its scientific



systems and supporting theories for the treat



basis has only been heavily researched within



ment of musculoskeletal pain and dysfunction



the last 40 to 50 years. This research has fostered



have come and gone. Today, the originality of



a redefinition of manual medicine and a redefin



any current system of manual medicine is gen



ing of exactly what is being accomplished with



erally found in the underlying philosophy, not



manual therapy.



in the techniques themselves. The underlying



The history of manual medicine can be di



theory and philosophy of any manual therapy



vided into four basic time periods. The first



system will dictate the sequencing of technique,



period, which begins in ancient history and ends



and will attempt to explain both the results and



roughly at the close of the nineteenth century,



the proposed mechanisms of action. The tech



emphasized position. Joint pain, including spinal



niques may be old, but the packaging is new.



pain , was a result of a "luxation or subluxation"



Underlying theories may alter the way the treat



of one or more of the joints. The emphasis in the



ment is performed and may vary and modify the



spine was in restoring the position of the verte



technique. The advent of the scientific age has



bra to relieve pain. In the second time period,



yielded a tremendous wealth of scientific infor



starting with the early twentieth century, the phi



mation , which in turn has changed the theory



losophy and theory of manual medicine began



and philosophy of modern manual medicine.



to emphasize



mobility.



Restoring mobility to



a joint that "was locked" became the focus of



Currently, and throughout history, the scien tific thinking of the day has fashioned the exist



manual medicine. The science of arthrokinemat



ing schools of thought in manual medicine. We



ics developed, and terms such as "accessory



treat based on what we know or think we know.



movements" appeared. This spurred the curios



The purpose of this chapter is to chart briefly the



ity of researchers in the mid and late-twentieth



evolution of manual therapy, with an emphasis



century, who pushed the study of manual med



upon myofascial manipulation. As the different



icine into a third phase-understanding how



preciation of current manual therapy will be



manual therapy affects the biomechanics o/con nective tissue. They viewed the increased mobil



gained.



ity of the joints as a result of mechanical cbanges



historical trends are addressed, a greater ap



3
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MYOFASCIAL MANIPULATION



because of the



in connective tissues.



chronicity and recurrence of many the present



have the same name have not the same



of back



effects. For rubbing can bind a joint



of research in manual



which is too loose and loosen a joint



medicine is beginning to concentrate on neural



that is too hard. However, a shoulder



mechanisms of back



and movement reedu



in the condition described should be



cation (see Chapter 5 for discussion of neural



rubbed with soft hands



The science



mechanisms in



above aJl



but the joint should be



of motor learning and control will have much



moved



to offer in this area. The immediate future of



as it can be done without



not violently but so far



manual therapy lies in the combination of pas sive manual therapy



and movement



reeducation or motor



techniques for



prophylaxis. Each of the different time periods is discussed



and their underlying in the following sections.



In the treatment of back pain, H describes treatment of humpback, or alternately translated "kyphosis." Hippocrates is to a kyphosis of the lumbar describes two treatments for this condition conof mechanical traction and extension ex



ANCIENT TIMES



ercises. of manual medicine date



back to the time of year 400 Be. Two relevant "On the Joints,



the patient is f irst



If



_



a steam bath ...then he is placed on



around the



his stomach on a wooden board [for



and "On



..



The physician places the



flat of one of his hands on the ky



by Leverage," describe various combinations of manipulations, massage, and traction on a



phosed portion of the patient's back,



wooden table.I Much of



and his other hand



work in



manual medicine can



be attrib



uted to the popularity of



Oll



the top of the



first.. .. He presses vertically, or in the



in his day.



direction of the head, or in the direc



Entries in early manuscripts include descriptions



tion of the buttocks [Figure I-I]. The .. takes into consideration



of both joint manipulation and massage in treat



whether the reduction should natu



ment of a dislocated shoulder.



rally be made



The next



towards the



still oily from his last in the



He is



This method of repositioning is harm



his



it will do no harm even if



left arm, obviously dislocated at the shoulder; the pain is not



one sits on the hump while extension is



and



applied ...nay there is nothing against



it is the fourth time it has happened,



one's foot on the hump and



anyway. The treatment was routine to him .... The main



succession by bringing



is solved



upon it [Figure J-ll l(p4J



once again; and if the maneuver has failed, the gladiator had



other



The



the pa



ways to go about it,



tient's arm over the chair. .. And it is necessary to rub the shoulder and smoothly. The



must be



of lordosis is common. The idea of "reposition is



experienced in many ed Iy also in rubbing; for



an



theme in the ancient



documented literature on manual medicine.
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Figure I-I The Hippocratic method of traction and manual pressure as described by Galen. Source: Reprinted with permission from E.H. Schoitz, Manipulation treatment of the spinal column from the medical-historical standpoint, part I, Journal ofthe Norwegian Medical Association (1958;78:359-372), Copyright © 1958, Norske Laegeforening.



Figure 1-2 Method for "repositioning of an outward dislocation" of the spinal column. Source: Reprinted with permission from E.H. Schoitz, Manipulation treatment of the spinal column from the medical-historical standpoint, part I, Journal ofthe Norwegian Medical Association (1958;78:359-372), Copyright © 1958, Norske Lacgcforening.
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Claudius Galenus, or Galen, a Greek physi



e.g. among vineyard workers.... If the



cian who I ived in the years AD 129-199, con



vertebrae are dislocated and far apart,



tributed much written material on early manual



a good method is to lay the patient



medicine, including 18 commentaries on Hip



on a board, face down, fasten him



pocrates.1 His primary contribution was docu



to it with bands beneath his armpits,



mentation of early neurologic investigations. He



around his trunk and thighs, then pull



recognized seven of the cranial nerves, differen



from top and bottom as hard as pos



tiated between sensory and motor nerves, and



sible, but without violence. If such



was the first to treat paresthesias and extremity



tension cannot be tolerated, no treat



pain by treating the spine. Galen describes one



ment can be applied. Then you may



such incident in which a patient developed par



place your hands on the outcurving



esthesias and loss of sensation in the third to



part and press the projecting vel'te



fifth digits of the hand after falling from a



brae.



wagon. Galen found that the problem was "lo



Again, early evidence exists for traction and



calized in the first spinal nerve below the sev



manipulation into extension, with the fundamen



enth cervical vertebra,"1 and healed the patient



tal theory being repositioning of the vertebra as



by treating the neck. Much of the emphasis in



in the Hippocratic method.



Galen's work again focused on the "reposition ing" of an outward dislocation of the spinal column.



Bone Setters



While the advent of the Middle Ages brought a decline in medical advancement, an Arabic



From the mid-1600s well into the nineteenth



physician named Avicenna wrote a large work



century, the "bone setters" of England flour



around the year AD 1000 summarizing the med



ished. Bone setters, considered "quacks" by tra



ical knowledge of the day. In the work, ref



ditional medical practitioners, had no formal



erences are made to manual medicine, with



training; their art was generally passed on from



descriptions and illustrations similar to the Hip



parents to children, generation after generation.



pocratic method. The Hippocratic method had



Bone setters were known locally, had other



survived, virtually unchanged in technique, well



primary occupations, and usually treated "con



into the Middle Ages. It can be argued that many



amore," that is, without pay.



of the techniques (especially traction and exten sion principles) are still being utilized today.



Bone setters derived their name from their basic philosophy that small bones can move out of place, and healing takes place when the bones are restored to their original positions.



Renaissance



One of the most well known bone setters was



The most well-known contributor to manual medicine in the Renaissance period was the French surgeon Ambroise Pare who lived in the 1500S.I,4 Pare was also instrumental in the de velopment of some of the early orthopedic surgi cal techniques. The positional theory was still strong as evidenced in a chapter entitled "Dislo cated Spinal Vertebrae."



Sarah Mapp, a vagrant peasant woman, who was sought out by commoners and nobility alike (Figure 1-3). The fact that members of the no bility sought after bone setters infuriated the traditional medical community. For many years, the medical community hotly debated the sub ject of bone setting, with some physicians being shunned for speaking in favor of bone setters. This controversy is exemplified by Wharton



The exogenous causes of dislocation



Hood, a medical doctor in the community, who



include falls, hard blows, and pro



learned the practice of bone setting from one of



longed work in a greatly bent position,



his patients whom he had treated for a systemic
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professor



7



(1814-1899). In a lecture to his stu



dents and later in an editorial to one of the medi cal journals he wrote: Few of you will enter into practice today without having a so-called bone setter as a competitor. There is little point in presenting a lecture on the injuries which these persons cause; it is more important to consider the fact that their treatment can do some good . . . . Learn then to imitate what is good and avoid what is bad in the practice of bone setters. Fas est ab hoste doceri I (It is advisable to learn from one's



Figure 1-3 The bone setter, Sarah Mapp (Crazy



opponent.)I(p6)



Sally). Source. Reprinted with permission from E.H.



Still another surgeon of the day wrote: "The



Schoitz, Manipulation of the spinal column from the



success of certain bone setters is due-in addi



medical-historical standpoint, part l. Journal of the Norwegian Medical Association (1958;78:359-372),



Copyright © 1958, Norske Laegeforening.



tion to their skill-to the lack of practice and ignorance with which the practicing physician is equipped as concerns injuries to and diseases of the joints." One of the best-known bone setters, Herbert Barker, who practiced from the late 1800s until



illness. Realizing the effectiveness of such treat



1927, vainly attempted to obtain credibility and



ment in his own practice, Hood wrote boldly in



good standing in the medical community by in



the journals of the day in favor of bone setting. I obtained information, which sur geons do not learn, and which, if related to anatomical knowledge, is of the greatest possible value from the prophylactic and therapeutic view points..



It is entirely evident that



quackery, among other things, is an expression of the extent to which the authorized physicians have failed to fulfill their patient's quite reasonable desires or demands. If the physician does not know how to fulfill or pursue these needs, it is his duty to study them, and in no respect can he fulfill his duty merely by criticizing quacks for his failures. lIpS) Another physician of the day who defended



viting physicians to observe his work and otTer ing to perform demonstrations. His work was effective enough to attract members of the Brit ish royal family, actors, and politicians. Despite his successful treatments and his willingness to submit his work to the medical community's scrutiny, he was still shunned by the physicians of the day. Finally, frustrated by the arrogant atti tudes of most physicians, Barker wrote: "Strong as the love of service to suffering is among many doctors as a whole, there exists some things much stronger and less worthy in prej udice and jealousy, which have from the be ginning of time darkened the pages of surgical history, and smirched its record of noble endeav ors."s Eventually, the medical community could no longer argue with the success of bone setters , and in



1925 the Lancet editorially wrote: "The



manual medicine was English surgeon Sir James



medical history of the future will have to record



Paget, who was also a respected medical school



that our profession has greatly neglected this
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important subject.... The fact must be faced that



icine continued to evolve into a more scientific



the bone setters have been curing multitudes



and realistic philosophy. In 1956, the Register



of cases by movement. ..and that by our faulty



of Osteopaths in England compiled the Osteo



methods, we are largely responsible for their



pathic Blue Book, which stated in part that "os



very existence."6



teopathy is a system of therapeutics which lays chief emphasis upon the diagnosis and treat



Osteopathic Medicine and Chiropractic While controversy was raging over England's



ment of structural and mechanical derangements of the body."8 By imposing these limitations, osteopathic physicians and osteopathic practice



bone setters; a similar course of controversy was



have become more accepted even though the



being charted in America during the 1800s and



theories are still debated. Three areas in osteo



early 1900s. America's first bone setters were



pathic medicine that are currently applicable



practicing by the mid-1800s in Rhode Island and



to myofascial manipulation are muscle energy



Connecticut, and were criticized by skeptics just



techniques, positional release techniques, and



as in England4



strainlcounterstrain techniques9-11



In the mid-1860s, Andrew Taylor Still, who



In 1895,21 years after StiII had founded osteo



had attended but never finished medical school,



pathic medicine, David Daniel Palmer founded



was helping his father cure native Indians and



chiropractic. Some of the cure-all claims of os



"simple folks" in the Mid west, when he lost



teopathic practice were being relinquished and



three of his children to spinal meningitis. Dis



were subsequently taken over by chiropractic.



gusted with the traditional practice of medicine,



Palmer learned his technique through rediscov



he founded the practice of osteopathic medicine



ery of the ancient Hippocratic methods and from



in 1874, probably influenced by the bone set



osteopathic medicine. He did, however, claim to



ters of his time. Taylor maintained that it was



be the founder of a new science.



God who "asked him to fling in the breeze the



But I maintain to have been the first



banner of osteopathy." Being a very religious



who repositioned dislocated vertebrae



man, StiII dedicated his f irst textbook to God:



by using the spinous process and



"Respectfully dedicated to the Grand Architect



the transverse process as levers . ..and



and Builder of the Universe."7 His basic theory



starting from these fundamental facts



was that the human organism had the innate



to have founded a science that is des



strength to combat disease, and as a vital ma



tined to revolutionize the theory and



chine of structure and function, would remain healthy as long as it remained



practice of the healing art7



structurally



normal. If the structure was abnormal, the func tion would be adversely affected8 Still main tained that the causes of all diseases were "dislo caled bones, abnormal, dislocated ligaments or contracted muscles, particularly in the spine, ex ercising a mechanical pressure on the blood ves sels and nerves, a pressure that in part produces ischemia and necrosis, and in part an obstruction of the 'vital juices' through the nerves."7 Thus,



Dr. Charles Still, son of the founder of osteo pathic medicine, maintained that Palmer had acquired his skills from a certain student at the Kirksville Osteopathic School and wrote that: "Chiropractic is the malignant tumor on the body of osteopathy."7 The original premise of chiropractic can be summed up as the "law of the nerve."



the rule of the artery and the rule of structure



I. A vertebra can become subluxaled.



governing function became the cornerstones of



2. A subluxation is apt to affect the struc



osteopathic thought. Unfortunately, the treat



tures that pass through the intervertebral



ment scheme included "cures" for all sorts of



foramen (nerves, blood vessels, and lym



systemic diseases. Fortunately, osteopathic med



phatic vessels).
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3. As a result thereof, a disruption of the



function can occur at the



Manipulation



a significant factor in the study and philosophy of manual medicine. This influenced severa]



in the spinal cord with its



further the theory of manual



others to



and autonomic nerves, so that the conduc



medicine. R.K.



tion of nerve



scientists to describe the facet



becomes



4. As a result thereof, the innervations of certain parts of the organism



ab-



so that they become functionor organically sick, or



9



become



to disease.



was one of the first



sible cause of low-back thritic



as a pos He felt that ar



in the facet joints narrowed the



intervertebral foramen and were a possible cause of sciatic



Unfortunately, the condition he untreatable, and the



described was



S. An adjustment (reposition) of a sublux



pothesis was later obscured by the idea of dis



ated vertebra causes the structures pass



cogenic pathology as a cause of low-back pain



the intervertebral foramen



and sciatica.14 Basic science and arthrokinemat



whereby the normal in



ics continued to influence and redefine manual



nervation of the organs is



and in the late 1940s and



so that



become functionally and



Iy



rehabilitated. 7 and manual medicine had been prac



ticed with all apparcnt high The



of success.



during this time span was on re a subluxation for the reduction of and restoration of health. With traditional closer to



Mennell was a



advocate of intimate



mechanics and the use of appropriate mobiliza tion based on those same mechanics. He is be lieved to be the first to coin the term motion" to describe involuntary motions neces for proper movement. He was



the value



the advent of the scientific age



new clinical



and re



Today, the subluxation



search on the



philosophy has been partially replaced with the



fi



Manipulation.16 James



From ancient times to the end of the nine teenth



'"'�'CC"



of the facet in the evaluation and treatment of back and



lack of mobi



joints as



of the facet



a causative factor in back



mobility philosophy in explaining the theories



Mennell's early



of manual medicinc.



tissue dysfunction as a causative factor in back in the development of the



pain is ,MODERN TIMES: THE TREND TOWARD



theoretical basis of soft tissue manipUlation. A Iso in the late 1940s and early 19S0s, James



MOBILITY AND DIAGNOSIS OF



the first edition of his now



Cyriax



PATHOLOGY



classic Textbook In the



physician



In



manual medicine became more common, espe cially in Great Britain, where the been f irst



of periarticular soft



had



debated for many years. One of the



of this



lies in the differ



ential and dysfunctions of the extremities. The work remains of special



to publish



Medicine. 17 The



to this day. Cyriax's work is in the area of



thoritatively on the subject was



manipulation in the recognition, categorization,



father of the late James Cyriax. He is best re



and differential



membered as one of the f irst to



disco



soft tissues. The fact that pain could be caused



the emergence of basic sci



sues, including, but not limited to, periarticular



as a cause of baek



of the body's various



by dysfunction of various or selective soft tis became



connective
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manipulation today. Cyriax was also the first



3. The healing of a more serious patho



to introduce the concept of "end feel" in the



logical condition in the musculoskeletal



diagnosis of soft tissue lesions. Cyriax sum



system.



marizes his own philosophy as follows. MenneJl also advocated the following con In particular, 1 have tried to steer ma



cepts in operationally defining manual therapy



nipulation away from the lay notion



terminology.



of a panacea-the chief factor delay ing its acceptance today. My only



1. There is a normal anatomical range of



on which the



mechanical play movements in synovial



whole of this work rests, is the method



joints. It is prerequisite to efficient pain



impotiant discovery, of



systematic



examination



of



free movement. This is joint play.



the



moving parts by selective tension. By



2. Loss of joint play results in a mechanical



this means, precise diagnoses can be



pathological condition manifested by im



achieved in disorders of the radio



paired (or lost) function and pain. This is



translucent moving tissues.



joint dysfunction. 3. Mechanical restoration of joint play by



a



The recognition of "radiotranslucent moving



second party is the logical treatment of



tissues" as the cause of pain is a cornerstone



joint dysfunction. This is joint manipula



in the validation of treatment of soft tissue pa



tion.19



thology, even though Cyriax deviated somewhat from his philosophy when evaluating and treat



Thus, by moving joints in selective ways, the



ing the spine. Oddly, his views on low-back pain



connective tissues surrounding the joint are ap



remained strongly and narrowly in the realm of



propriately stretched and normal movement is



discogenic lesions, which is perplexing in light



restored. The extensibility of the surrounding



of the extremely systematic evaluation of the



tissues is what ultimately allows for normal ar



soft tissues advocated in extremity dysfunction.



throkinematics in the joint.



Historically, the shift toward mobility and



Another person responsible for bringing ar



soft tissues in the etiology of back pain is quite



throkinematics into the evaluation and treat



evident by the mid-twentieth century. The trend



ment of joint pain was Norwegian physiothera



continued with James Mennell's son, John, who



pist Freddy Kaltenborn. Influenced by Cyriax,



was another advocate of the mobility philosophy.



his classic text on extremity mobilization was



John Mennell operationally defined the different



the first that consistently and comprehensively



terms, which by this time had become confusing.



used arthrokinematic principles to restore func



In his book, Joint Pain, Mennell argued that the



tion to joints.20 Kaltenborn was the first to ad



principal cause of pain arose from the synovial



vocate heavily the convex/concave rule for joint



joints of the back, and not the disc. IS He argued



mobilization. He defined mobilization as "a



that there was no reason why the synovial joints



component of manual therapy referring to any



of the spine shou Id respond to trauma and/or



procedure that increases mobility of the soft tis



therapeutic measures any differently from any



sues (soft tissue mobilization) and/or the joints (joint mobilization)."2o



other synovial joint of the body. Mennell out



The implication made by Mennell, Cyriax,



lined the etiological factors that give rise to joint pam:



and others is that restoring the mobility of the joint restores normal function, and thereby re



I. Intrinsic joint trauma.



duces pain. A strong proponent of this idea was



2. Immobilization that includes therapeutic immobilization, disuse, and aging.



Stanley Paris, who wrote early on that the treat ment of spinal pain involved treatment of the



Copyrighted Material



Historical Basisfor Myojascial Manipulation



II



dysfunction, and not of the pain itself. "Dysfunc



grades I-IV (Figure



tion is the cause of pain. Pain follows dysfunc



thought to work by increasing mobility as well



1-4).



The oscilIations are



tion-pain cannot precede dysfunction. Pain



as modulating pain through neurophysiological



does not warn of anything, it states 'something is wrong'."J.21-2J By normalizing mobility and



effects.



function in the spine, the pain would take care of



thinking in manual therapy that, in the J 970s, the



itself. Paris further operationally defined the var



chiropractic profession redefined its philosophy



ious accessory motions of joints in the following



to include movement abnormalities, while re



The mobility theory so began to dominate the



manner: (I) Component motions are those mo



taining its subluxation theory. Several recent



tions occurring in a joint during active motion,



studies have been performed using fluoroscopy



necessary for the motion to take place normally;



to show changes in mobility of spinal facet joints



and (2) joint play motions are those motions not



after a thrust manipulation24 The studies are im



under voluntary control, which occur only in



pressive and validate the effectiveness of manual



response to outside forces21



therapy for increasing mobility.



Paris developed a comprehensive evaluative system that included, in part , the evaluation of passive segmental mobility of the individual



Connective Tissue Research



The next logical step in the evolution of



joints of the spine. He also classified manipula tion into three distinct categories.



manual medicine was the emphasis on the his tology and biomechanics of connective tissue.



I. Distraction: when two articular surfaces



Since restoration of motion is manual therapy's



are separated from one another. Distrac



primary goal, and since all the periarticular tis



tions are used to unweight the joint sur



sues affected during manual therapy are con



faces, to relieve pressure on an intra-ar



nective tissues (soft tissues), understanding the



ticular structure, to stretch ajoint capsule,



biomechanics of connective tissues became par



or to assist in the reduction of a disloca



amount. Substantial research was performed by



tion.



Akeson, Amiel, Woo, and others to determine



2. NonthrllSI articulalion: when the joint is



the biomechanical characteristics of normal and



either oscillated within the limits of an



immobilized connective tissues. The f indings of



accessory motion or taken to the end of



this research are discussed in detail in Chapters



its accessory range and then oscillated or



3 and 4. Advances made in the understanding



stretched. Articulations are used mechan



of connective tissue have helped explain manual



ically to elongate the connective tissues,



therapy's effectiveness, especially myofascial



including adhesions, and neurophysiolog



manipulation. Others such as Kirkaldy-Willis



ically, to fire cutaneous, muscular, and joint receptor mechanisms. 3. Th rust manipulation: when a sudden high



velocity, short amplitude motion is deliv



III



ered at the pathological limit of an acces sory motion. The purpose is either to alter positional relationships, snap an adhe sion, or produce neurophysiological ef fects.21



A



11-



II



-



, 11-



-



'



-



IVB



Figure 1-4 Grades of mobilization with A repre senting beginning movement, and



B representing



end-range movement. Source: Reprinted with permis



Another recent proponent of the mobility



sion from G.D. Maitland, Peripheral Manipulation,



theory is G.D. Maitland of Australia. His treat



Woburn, Massachusetts, Butterworth-Heinemann, ©



ment system includes "graded osci Ilations" of



1981.
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and Falfan have shed light on the degenerative



of recurrent spinal pain, and takes the patient



pathologies in the spine, and have addressed the



an extra step in prevention of recurrence. The



treatment of such conditions as well as some of the limitations of manual therapy.2s-26



idea of exercise for prevention of low-back pain is widely sanctioned, and conventional exercise can be considered movement science in rudi mentary form. Manual technique can correct the



Future Considerations



dysfunction, and movement therapies help pre



Based on the current rate of change, manual therapy will continue to evolve exponentially



vent future recurrence, creating a more complete form of treatment.



into the twenty-first century. A significant addi



In addition, the idea that myofascial manipu



tion to the realm of manual medicine is the idea



lation can produce not only mechanical and au



of movement science. Although manual therapy



tonomic results, but also the modulation of cen



can be effective in managing spinal problems,



tral nervous system mechanisms, is in research



the incidence of recurrent spinal pain still bor



infancy. The idea that myofascial manipulation



ders on epidemic proportions. Integrating alter



can be a form of "sensory-motor education,"



nate somatic therapies such as Feldenkrais and



helping to establish more efficient movement



Alexander and the theories of movement science



patterns will also strongly emerge to comple



with manual techniques makes sense in light



ment motor learning theories.27
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CHAPTER 2 



Modern Theories and Systems of 



Myofascial Manipulation 



Robert 1. Cantu and Alan J Grodin



This chapter provides an overview of some of



three areas, along with some application tech nique from each approach.



the alternate somatic therapies considered myo fascial in nature. Its purpose is neither to give the reader a comprehensive background of each



AUTONOMIC APPROACHES



individual system, nor to include every system currently being practiced-such an undertaking



The autonomic or reflexive approaches at



is a book in itself. The systems reviewed repre



tempt to exert their effect through the skin and



sent th.ose that have influenced the authors the



superficial connective tissues.1,2 MacKenzie de



most over the years, and have contributed to the



f ined the autonomic or reflexive component as



development of the authors' personal treatment



"that vital process which is concerned in the



philosophies. The manual therapist interested



reception of a stimulus by one organ or tissue



in myofascial manipulation should also have a



and its conduction to another organ,



basic working knowledge of the fundamental



on receiving a stimulus produces the effect."3



which



philosophies behind various systems and theo



Soft tissue mobilization performed for auto



ries in order to become a more educated con



nomic effect stimulates sensory receptors in the



sumer in the continuing education market, and



skin and superficial fascia. These stimuli pass



to understand the orientation of the respective



through afferent pathways to the spinal cord and



practitioners.



may be channeled through autonomic path ways,



Modern theories and systems are arranged



producing effects in areas corresponding to der matomal zones being mobilized.4



in three categories: autonomic or reflexive ap proaches, mechanical approaches, and move



The idea of affecting various body areas by



ment approaches. Autonomic approaches are



stimulating the skin and supelficial connective



those that exert their therapeutic effect on the



tissue has been used in areas apart from soft



Mechanical ap



tissue mobilization. For example, part of the



proaches are those that actually attempt me



theory of transcutaneous electrical nerve stim



chanical changes in the myofascia by direct ap



ulation (TENS) is direct stimulation of large



autonomic ner vous system.



plication of force, and movement approaches



myelinated ner ve fibers that override noxious



are those that attempt to change aberrant move



stimuli traveling to higher centers of the central



ment patterns and establish more optimal ones.



nervous system. So, TENS has application not



Ideally, the manual therapist should have a basic



only for pain control, but also for control of



working knowledge of theories or systems in all



post-surgical nausea or menstrual cramping.



15



Copyrighted Material



16



MYOFASCIAL MANIPULATION



Affecting the autonomic system is an tant



to more



cal



warm flushes and increased sensation. She then



mechani



especially in acute patients. In sub



began



the



itself and found areas,



other



the



Iy



acute patients, autonomic techniques are most



border of the greater trochanter and the ilio



often used at the beginning and at the end of



tibial tract. She very



entry and exit from me



and



stroked these areas, and improvement continued.



The effects of autonomic



Within 3 months her symptoms had subsided,



technique should not be overemohasized, how



and shortly thereafter, she was able to resume



ever, Some



her full duties as a physiotherapist



chanical



nomic phenomenon to



Out of her



treatment of dis



orders unrelated to the neuromusculoskeletal



she gradually con



structed a



treatment method, From



system, A Ithough the autonomic etTect cannot



this pursuit, she also



be denied,



of



should be exercised by the the extent of autonomic



clinician in treatment.



a treatment the realm of



pain, which is



this book, The effects Dicke outlined that are pertinent to modern manual



are as fol



lows,



Connective Tissue



1, CTM can directly influcnce connective



(Bindegwebbsmassage)



tissue that is locally altered by scars, local blood sUDDlv, and other



Connective tissue massage in the 1920s



disturbances.



German



Elizabeth Dickel and later expanded by Maria The system was



2. CTM can set general circulation in order. Subcutaneous connective tissue is ex



and



tremely



in rudimentary form in the late



into



1920s when Dicke was suffering from a pro of tile



vascularized and



can



absorb



varied quantities of blood as a result of constriction or dilation,



3. CTM can also release nerve impulses paths by means of reflexes that are locked into the central nervous system. It can create reactions in



The attending physicians prescribed a



distant organs. Dicke refers to certain as-



period of bed



of this phenomenon as the "cutivis



rest. If the bed rest was unsuccessful in dimin ishing the



ceral reflex,"1 Dicke uses the example of



amputation would have



the



been considered as a last resort. Dicke was in bed for a 5-month



ously, the intestine would not be affected



understandably



from the surface of the skin and the reac



pain. As she began to palpate her own back, she tenderness,



found



tion must be "a reflex



and



She found relief by



She



are the



and dermis,"1 Over time



diminished, but more impor



tissues for the



of outside tactile stimuli.



and superficially



the area with her tant, notable



are highly innervated and



and opposite it, an



increased tension of the



The CTM system is very



and pro



tocol-oriented if performed as Dicke taught. for example, is



occurred in the lower ex



Each



felt itching, followed



times, with the right side
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The skin and subcutaneous



and sacrum, She stated that she felt "a thickened inf iltrated area of



affects the



intestines from the skin"



in the area of the iliac crest



palpatory



the low-back



of a mother's warm hand



to alleviate a child's stomachache , Obvi



three f irst. Most



Modern Theories and Systems of Myofascia I Manipulation



./



J7



Anterior Root



. Myotome



Dermatome



Pancreas (EnterotomeF



Figure 2-1 An example of the cutivisceral reflex as described by Dicke. Source: Reprinted from Segmenla/e Innervation by K. Hansen and H. Schliack with permission of Georg Thieme Verlag, © 1962.



strokes are performed with the middle f inger of



and the low back and sacral areas are always



the hand, with the other hand always in light con



treated first. Treatment is never administered



tact with the patient. Lubrication is never used,



without first treating the basic section of the
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low



sacrum, and coccyx, with a "build up"



to the affected area. What must be remembered about CTM and about all other "systems" is that Astute clinicians can



they are merely



of the



elements.



The clinician thus allows the body to open itself to treatment, which becomes less forceful with less



for tissue microtrauma and exac



while



and should modify these their



and



does not need



to recovery.



CTM exerts its effect



the skin and sub



appropriately.



cutaneous connective tissue. This makes CTM form of myofascial ma



primarily a



Hoffa



nipulation (in terms Albert Hoffa's text, published in 1900 and later



that provides much-needed "lighter" end of the manual technique spectrum.



revised by Max Bollm in 1913,



Manual therapists often move too quickly into



classical massage techniques such as



instead o f



moderate o r CTM offers when



tapotement, and vibration. therapists learn these as standard massage tech



the myofascial system.



gradually



other therapeutic



niques in entry-level programs, but



properly into the overall treat



sti II be



ment scheme. In a patient who is autonomically CTM that can



the type of tech-



their



in the overall treatment scheme.



Some may



an RSD



this type of massage, re-



it as too basic to include in the realm



the system. Such an acute



patient can be described as



should



and discussed because of



of advanced manual



but



behind



(reflex sympathetic dystrophy) type back. Often



traditional myofascial manipulation



seen in the hands and



can handicap even the most advanced manual



RSD is a hyperactivity



nervous system that creates



of the



cold



chronic intense pain and



therapists. A technique is not necessarily more effective just because it is more Some may consider these



cold sweat in the area, nausea w ith attempted palpation, and eventually trophic including



skin and bone and hair



loss. A patient with an



be



and



may exhibit



to



feel to the back with



cal, but may lean toward one more than the other.



palpa



Hoffa massage



allows the



also



to grow accustomed to the cl i



nician '8 hands in a very



and 'light-handed' so that the as little



feels



as possible."5 Hoffa advocates that



massage should never last more than 15 minutes, even for the whole As w ith connective tissue massage, HotTa's emphasizes



further promoting relaxation and



autonomic or reflex



myofascial restrictions



ive technique as an entry way for other, more



CTM technique provides a good entry into



mechanical technique. With Hoffa massage or



In cases where



the deeper tissues. If the clinician the



inclines toward the re



t1exive. Hoffa states that "the force should be



choice



of technique, since it primarily affects the au tonomic nervous system. CTM



mechani



rellexive nor



a cold



tion or treatment, and a nausea response. The of CTM makes it a



which cat



myofascial manipulation systems are neither



The patient



most of the



to be



them as reflexive or autonomic.



back may dis



play some of these symptoms, although without



to be



more mechanical in nature, but the strokes can



of the deep



the niques



may



and more spe



the



of myofascia too rapidly, reflex



is prepared for tech to promote histological can be



treatment more difficult. Moving from superfi



in the myofascial tissues. The



cial to deep treatment facilitates the



made without forceful maneuvers that can create
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microtrauma or exacerbate painful conditions.



Hoffa was one of the first clinicians to de



Some of Hoffa's basic massage strokes are de



scribe massage in an actual textbook.The fun damental strokes of traditional massage are still



scribed as follows. Li ght and deep elJleurage. The hand is applied as closely as possible to the part. It glides on it, distally to proxi mally.... With the broad part of the hand, use the ball of the thumb and



performed widely today, although many varia tions have been introduced. Hoffa's massage is considered basic by modern standards, but advanced manual therapists continue to use his techniques in their treatment schemes.



little fingers to stroke out the muscle masses, and at the same time, slide along at the edge of the muscle with f inger tips to take care of all larger vessels: stroke upward.



MECHANICAL APPROACHES Mechanical approaches differ from autonomic approaches in that they seek to make mechani cal, or histological, changes in the myofascial



One-hand petrissage. Place the hand



structures. The stretching of a hamstring, the



around the part so that the muscle



elongation of a superficial fascial plane, or su



masses are caught between the fingers



perficial tissue rolling to mobilize adhesions are



and thumb as in a pair of tongs. By



all mechanical techniques.As previously stated,



lifting the muscle mass from the bone



mechanical techniques should generally be per



"squeeze it out," progressing centrip



formed after some form of autonomic technique. Even if the patient is not suffering acute pain,



etally. Two-hand



petrissa ge.



Apply



both



hands obliquely to the direction of the muscle fibers. The thumbs are op posed to the rest of the fingers. This manipulation starts peripherally and proceeds centripetally, following the direction of the muscle fibers. The hand that goes first tries to pick the muscle from the bone, moving back and forth in a zigzag path. The hand that follows proceeds likewise, "grip ping back and forth." ...On flat sur faces where this petrissage is not pos sible, . . . stroke using a flat hand, instead of picking up the muscle. Tapotement. Both hands are held ver



a few minutes of autonomic technique facilitate the application of mechanical technique. The application of mechanical technique is not nec essarily aggressive; it is a matter of properly going through the "layers" unti I the deeper tis sues are accessed. That is not to say that aggres sive, forceful mechanical technique is an inferior form of treatment; at times, forceful technique is necessary to free up longstanding restrictions. The gentle, however, should always be attempted f irst. Remember that the systems described as fol lows are just that: systems-they can be very protocol-oriented, and very ordered. Principles may be borrowed from any system, however, and may be effective if used at the proper time and in the proper sequence.



tically above the part to be treated in a position that is midway between pro nation and supination.Bringing them



Rolfing® (Structural Integration)*



into supination, the abducted fingers



Structural integration, a system created by



are hit against the body with not too



Ida Rolf, is used to correct inefficient posture



much force and with great speed and elasticity.Fingers and wrists remain as stiff as possible but the shoulder joint comes into play all the more actively.4



*Rolfing® is a registered service mark of the Rolf Institute of Structural Integration.
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or to integrate structure.The technique involves manual soft tissue manipulation with the goal



5. Rectus abdominis/psoas-for pelvic bal ance



of balancing the body in the gravitational field



6. Sacrum-weight transfer from head to feet



(Figure 2-2). Rolfing is a standardized, non



7. Relationship of head to rest of body-pri



symptomatic approach to soft tissue manipula



marily occiput/atlas (OA) relationship,



tion, administered independent of specific pa



then to rest of body



8,9. Upper and lower half of body relation



thologies. The technique involves 10 one-hour sessions, each emphasizing a particular aspect of pos



ship 10. Balance throughout systemS



ture, with all the work performed in the myofas ciaI tissues. Two or three advanced sessions can be performed, as well as subsequent occasional "tune-up" sessions. The treatment principle says that "if tissue is restrained, and balanced move ment demanded at a nearby joint, tissue and joint will relocate in a more appropriate equilibrium" (Figure 2-3).7



Rolfing also strives to integrate the structural with the psychological: The technique of Structural Integra tion deals primarily with the physical man; in practice, considerations of the physical are inseparable from con siderations of the psychological. ... Emotional response is behavior, is



I. Respiration 2. Balance under the body (feet/legs) 3. Lateral line-front to back (sagittal plane balance) 4. Base of body/midline (balance left to right)



function. All behavior is expressed through the musculoskeletal system. ... A man's emotional state may be seen as the projection of his structural imbalances. The easiest, quickest and most economical method of changing



© 1958 Ida P. Rolf



1



Figure 2-2 The concept of balancing posture in a gravitational field, with the body consisting of various blocks.



Source:



Reprinted from



Rolflng: The Integration a/Human Structures



Rolf Institute of Structural Integration. © 1977.
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Tragering is a mechanical soft tissue and neu rophysiological reeducation approach developed graduaJly over the last 50 years by Milton Trager, MD. The approach has no rigid procedures or protocols like some other systems. It uses the nervous system to make changes, rather than making mechanical changes in the connective tissues themselves. The Trager practitioner "uses the hands to communicate a quality of feeling to the nervous system, and this feeling then elicits tissue response within the client."9 Trager began developing his system in his late teens, while training as a boxer. He subsequently left boxing to protect his hands and to pursue the develop ment of his system. Eight years later, Trager undertook formal medical training, earning his medical doctorate at the University Autonoma de Guadalajara in Mexico. He opened his private practice in 1959 in Waikiki and, in the early 1970s, began teaching his system on an indi vidual basis in California. The Trager Institute was formed and there are currently 600 Trager practitioners throughout the world. Tragering is directed toward the unconscious mind of the patient: "for every physical non yielding condition there is a psychic counter Figure 2-3 The fascial sweater concept showing that a fascial restriction In one area will strain areas away from the restriction and cause abnormal movement patterns. Source.' Reprinted from Rolfing:



part in the unconscioLls mind, and exactly to the degree of the physical manifestation."lo The system uses gentle passive motions that empha size mobilization techniques, concentrating on



gralion oj Human Structures (p 33) by I. Rolf with



traction and rotation, and a system of active



permission of the Rolf Institute of Structural Integra



movements termed Mentastics(") The intensity of



tion. © 1977.



the movements is in the moderate or midrange, with integration of cervical and lumbar traction. The osci Ilations and rocking techniques serve



the coarse matter of the physical body is by direct intervention in the body. Change in the coarser medium alters the less palpable emotional person and his projections7 Rolfing suggests that a person's psychologi



as relaxation techniques that encourage the pa tient gradually to relinquish control. Finally, the active movement part of the treatment serves as a neuromuscular reeducation technique simi lar in principle to Feldenkrais' work. The idea is to alter the patient's neurophysiological set and give the patient the tools to maintain the



cal components are manifested in structure, and that changing the structure can change the psy chological component.



*Trager® is a registered service mark of the Trager Institute.
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that ill each human



The



make mechanical to alter the neuromuscular set to



but is



coordination and



establish more normal movement patterns.



I discovered that a certain use of the



head in relation to the neck, and of the MOVEMENT APPROACHES The movement



head and neck in relation to the torso and other parts of the



differ from the



constituted a primary control of the



others in that the patient actively participates



mechanisms



in therapy. Both autonomic and mechanical ap rely on the clinician to impart the



a series of movements to



whole .



.



.



and that



ment of the primary control of my



and movement. In the movement ap



associated



manner, this was



through



proaches, the clinician guides the



as a



when I interfered with the employ



of the standard of my



aberrant



functioning. I)



terns and retrain into more efficient movements



Position and motion of the head and neck



and postures.



the cornerstones of the Alexander The student of Alexander learns to



Alexander



activate this primary locus of control in the head



F. Matthias Alexander was a



and



a consistent problem in



of head and neck posture in relation to voice and from that



it functioning during: activi



The instructor's approach is usually to



studying the relationship



his voice. He



and



ties of daily living.



orator at the turn of the twentieth



a



the student palpatory as well as verbal feedback and movement



as he or she learns new



patterns. As the student masters new and verbal feedback is



of movement that can teach the entire body to



less



become 1110re



the student can independently achieve proper



regardless of the activity. are improvements in



The technique



and body mechanics. Many vocal-



both



Alexander was very experiential



and deliberate in his approach, like music teachers who suggest that their stu



musicians, and other to



the Alexander



control



dents oractice slow Iv. patterns are best learned



Since Alexander's recurrent prolonged



reinforcement.



system of mirrors through which he could ob in his



serve himself



der goes through three the habit;



his



where the participant



sions, he was ahle to hold his head and neck



tries to



111



new ones.



more efficient posture, and with time, his improved and his



subsided. As time



inhibition of the habit; and



con



what Alexander termed "conscious learning,"



his mouth. After repeated practice ses



voice



Alexan (I) awareness of



scious control of the habit. These three stages are



torical voice. He observed a his head back,



the



of rest, he set up a



and actively



old habits while incorporating



Awareness of the habit carries great impor



Alexander noticed



tance in the Alexander



"You are not



was not an



here to do exercises, or to learn to do something



isolated movement, but was coordinated with



right, but to be able to meet a stimulus that



that the "dysfunctional" head other dvsfunctional patterns



you wrong and learn to deal with it."12 For Alexander, his public the dysfunctional oatterns. He found he
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had difficulty even recognizing the patterns that



autonomic and mechanical approaches in help



were so detrimental to his voice projection, He



ing myofascially dysfunctional patients achieve



hypothesized that the brain no longer identified



desired changes.



the aberrant patterns of movement as dysfunc tional, but as normal. Simply looking in the



Feldenkrais



mirror to correct an aberrant postural or move ment dysfunction was insufficient to change the



The Feldenkrais movement approach seeks to



pattern, Developing an awareness of the pattern



retrain the body away from aberrant movement



was the first step,



patterns into more efficient ones, Moshe Felden



Once the dysfunctional pattern was recog



krais was a versatile Israeli engineer and physi



nized, inhibition of the movement was neces



cist who was also athletically active, Feldenkrais



sary, but again, being aware of the pattern was



participated in soccer and judo, but a persistent



not enough to change it, since the habit was



knee injury resulting from soccer play led his



too well established, He began to speak while



engineering mind to explore human movement.



consciously trying to "turn off " the dysfunc



His movement approach is based on the idea that



tional pattern. He then used conscious control to



movement abnormalities occur in response to



"inhibit" the dysfunctional pattern and integrate



past trauma, rendering one more susceptible to



the new one,



reinjury, His approach is designed to help the



Some of these principles are integrated into sequencing of overall treatment. If a patient ex



body reprogram the brain to integrate the whole mind-body entity.



hibits poor posture resulting from myofascial



Feldenkrais has two basic approaches, which



restrictions and movement imbalances, mechan



he separates only for convenience. The first is



ical approaches are used to free up the restric



an experiential approach that he terms "Aware



tions, allowing the patient to assume optimal



ness Through Movement,"J4 in which the patient



posture without undue effort, If new posture is



receives a series of verbal commands designed



emphasized too early in the treatment sequence,



to weaken old movement patterns and to estab



the patient often may not have the body aware



lish new ones. The second is a hands-on ap



ness or the ability to assume it. The new posture,



proach that he terms "Functional Integration,"15



then, can increase the patient's original pain,



Feldenkrais disliked separating the two, espe



and establish a negative reinforcement loop, If



cially if:



the clinician addresses mechanical restrictions and emphasizes body awareness, the patient be



". the distinction is made that one is



comes aware of the problem, is able to inhibit



for "sick" or "brain damaged" people,



the old pattern, and consciously work toward



and the other is for "normal, healthy"



establishing the new pattern, with more efficient



people, Which of us, after all, is not



effort.



brain damaged in the sense that we



Alexander's concepts have been used and ex



allow many areas of our brains to at



panded by Mariano Rocobado, Steve Kraus, and



rophy through misuse or nonuse? We



others in working with head and neck posture



can have terrible posture and move



in relation to mandibular position, As is widely



ment patterns and habits which are



known, head and neck posture and movement



distorting and damaging to our bodies



affect mandibular position and function; the Al



and brains-and still be classified as



exander technique aptly appl ies to the evalua



"normal." Who are we, then to call



tion and treatment of temporomandibular joint



other people brain damaged simply



(TMJ) disorders. Whether used for treatment



because their particular



of TMJ, neck, or other spinal dysfunctions, the



produces visible effects that we label



Alexander technique merges logically with the



"disease?"16
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The idea that aJ I persons exhibit some ab



Josophy and scheme of treatment. As will be seen



normal movement either from previous trauma



in later chapters, the sequencing of treatment



or old habit patterns is a cornerstone of the



includes beginning superficially with a manual



Feldenkrais method. As with Alexander tech



approach, and working gradually into deeper



nique, gentle sequences of movement allow for



tissues. Once the deeper tissues are accessed



slow, deliberate changing of abnormal, inef



and affected, elongation of the structures be



f icient movement patterns into normal efficient



comes facilitated. When optimal length and mo



movements.



bility are established, neuromuscular reeduca



CONCLUSION



as postural integration. The progression from



tion is emphasized to prevent recurrence, as well a light manual approach (autonomic) to a deep Examples of the three types of approaches



manual approach (mechanical), and then to an



(autonomic, mechanical, and movement) de



emphasis in movement and posture (movement



scribed here merge well with the authors' phi-



approach) is the key to complete treatment.
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CHAPTER 3



Histology and Biomechanics of Myofascia Robert 1. Cantu and Deborah Cobb



The foundations of orthopedic physical ther



microorganisms and contribute to repair after



apy are based upon the understanding of the



injury.J The importance of these roles to the



anatomy and biomechanics of the soft tissues.



manual therapist wi 11 be discussed later.



A manual physical therapist must have in-depth



Most of the structures affected by manipula



knowledge of the microscopic and macroscopic



tion and mobilization are connective tissues.



structure of the myofascial tissue-connective



When mobilizing a facet joint, for example, the



tissue, muscle, and junctional zones. This is es



tissue affected by the mobilization technique is



sential because the myofascial/connective tissues



the joint capsule, the surrounding periarticular



are those primarily affected by manual therapy



connective tissue, nearby ligaments, and fascia.



treatments. Thorough knowledge of myofascial



The joint is simply a space built for motion, but



tissue histology and biomechanics will aid the



it is the surrounding connective tissues that are



physical therapist in comprehending and assess



affected by the mobilization.



ing the implications of trauma, immobilization,



An appropriate understanding of normal his tology and biomechanics of the connective tis



and remobilization of myofascial tissues.



sues can be found in a review of the scientific I iterature. Although much of the benchmark



HlSTOLOGY AND BIOMECHANlCS OF



research is from earlier in the century, it re



CONNECTlVE TlSSUE



mains accurate and consistent with the more



Connective tissue comprises 16 percent of a



current research. This information will begin to



person's total body weight and stores 23 percent



lay the groundwork for an understanding of how



of the body's total water content. I Connective



trauma, immobilization, and remobilization will



tissue forms the base of the skin, the muscle



affect the connective tissues.



sheaths, nerve sheaths, tendons, ligaments, joint capsules, periosteum, aponeuroses, blood vessel



Histology



walls, and the bed and framework of the inter nal organs.I.2 Also, from a histological stand



The four basic types of tissue found in the



point, bone adipose and cartilage are considered



human body are muscle, nerve, epithelium, and



connective tissues. The most important roles



connective tissue2 Connective tissue is subclas



of connective tissue are (I) structural, due to



sified into connective tissue proper, cartilage,



the mechanica I properties; and (2) defensive/



and bone. Connective tissue proper is further



reconstructive, in that they aid against invading



subclassified by orientation and density of fiber
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types.4 The three basic connective tissue types



and mobile wandering cells consisting of mac



are dense regular, dense irregular, and loose



rophages, lymphocytes, plasma cells, eosino



irregular (Figure 3-1)4 These tissue types are



philic leukocytes, and mast cells5 Fibroblasts



described in detai I later in this chapter.



are found in all connective tissues, whereas the



The Cells of Connective Tissue



states.



other cells are found primarily in pathological



Connective tissue is comprised of cells and extracellular matrix (fibers and ground sub



Fibroblasts. Fibroblasts, considered the true



stance; Table 3-1). These cells can be divided



connective tissue cells, are found in the highest



up into a f ixed cell population of fibroblasts,



cell numbers. These cells are the primary secre



adipocytes, persistent mesenchymal stem cells,



tory cells in connective tissue and are respon-



Collagen



Nerve



Adipose cells



Elastin



Macrophage



Pericyte, Capillary



Ground Eosinophil Figure



Lym phocyte



Cell



3-1 A diagrammatic representation of loose connective tissue, showing fibers, cells, ground substance,



nerve, and blood vessels. Source: Reprinted from Gray:, Anatomy, ed 35 (p 32) by P. Williams and R. Warwick



with permission ofW.B. Saunders, CC; 1973.
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Table 3-1 Histological Makeup of Connective



sible for the synthesis of all components of con



Tissue



nective tissue, including collagen, elastin, and ground substance. Fibroblasts are adherent to the



I.



fibers, which they lay down. [n highly cellular



Cells A. Fibroblasts: synthesize collagen, elastin, reticulin, and ground substance.



B. Fibrocytes; mature version of fibroblast, found in stable mature connective tissue. C. Macrophages and histiocytes: "big eaters" found in traumatic, inflammatory, or



tissues, fibroblasts may mix with collagen fibers to become reticular cells.] In mature stable con nective tissue, the fibroblast is converted into the fibrocyte, which is the nonsecretory version of the fibroblast. Fibroblasts and fibroblastic activ ity are influenced by various factors, including



infectious conditions. Clean and debride



prevalent mechanical stresses, steroid hormone,



area of waste and foreign products.



and dietary content. Fibroblasts are nonphago



D. Mast cells: secrete histamine (vaSOdilator) and heparin (anticoagulant). E. Plasma cells: produce antibodies; present only in infectious conditions.



II. Extracellular Matrix A. Fibers



1. Collagen: very tensile a. type I: connective tissue proper (loose and dense) b. type II: hyaline cartilage c.



type III: fetal dermis, lining of arteries



d. type IV: basement membranes



2. Elastin: more elastic, found in lining of arteries. Also ligamentum flavum and ligamentum nuchae.



3. Reticulin: delicate meshwork for support of internal organs and glands.



B. Ground substance: viscous gel with high water concentration. Provides medium in



cytic. Macrophages. Other types of cells, not ex



clusive to connective tissue, are found primarily in traumatized or infectious states. Macrophages (which means "big eater") are responsible for phagocytosing waste products, damaged tissue, and foreign matter. I n traumatized states, mac rophages primarily phagocytose damaged cells and damaged macromolecular connective tissue fibers, debriding the area in preparation for repair.



In infectious or inflammatory states,



macrophages are capable of phagocytosing bac teria or other invading microorganisms.] Macro phages may be the signal for vascular regenera tion to begin. Mast cells. Mast cells were given their name



because they appeared "stuffed with granules"



which collagen and cells lie.



(mast is German for well-fed). They are mobile



1. Purpose



and are important defensive cells, which are



a. diffusion of nutrients and waste products b. mechanical barrier against bacteria c. maintains critical interfiber distance, preventing microadhesions d. provides lubrication between collagen fibers e. more abundant in early life; decreases with age



2. Components a. glycosaminoglycans (GaGs):



b.



formed primarily in loose connective tissue. Mast cells are responsible for constantly secret ing small amounts of the anticoagulant heparin. Heparin is constantly secreted in small amounts in the blood stream by the mast cells. The sig nificance of this is still not known5 The disrup tion of mast cells also results in the release of histamine. Within the mast cell granules, his tamine is bound to heparin. Histamine causes vasodilation in neighboring noninjured vessels, resulting in increased permeability. The release



lubricating effect, maintenance of



of histamine is linked to inflammatory reactions,



critical interfiber distance, etc



allergies, and hypersensitivitiesl5 -



proteoglycans: primarily bind water



Mast cells can be hypersensitized by certain antigens introduced into the body, facilitating
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cell production of histamine2 This could be one



sues related to f irst-line defense of the body



possibility why individuals with numerous al



against invading microorganisms and foreign



lergies and with diffuse myofascial pain can



pat·ticles.3 Aside from connective tissue, the cells



have an increased histamine response to soft



of the reticuloendothelial system are found in



tissue manipulation. This concept is discussed



the blood, and the reticular tissue of the spleen,



again later in the chapter on myofascial pain



liver, and the meninges. The body's connective



syndromes. Plasma cells are somewhat related



tissue framework is an integral part of the reticll



to mast cells in that they are primarily present in



loendothelial system because of the mechanical



infectious states. They are related to the immune



barrier that connective tissue provides against



system and are responsible for synthesizing an



invading microorganisms.



tibodies.



The Extracellular Matrix



Other connective tissue cells. With the ex



The extracellular matrix of connective tissue



ception of the fibroblast and fibrocyte, al I other



comprises all other components of connective



cells found in connective tissue are also related



tissue except cells (Table 3-1; Figure 3-2).



to the reticuloendothelial system. This widely



The matrix is primarily composed of fibers and



scattered system consists of phagocytic and im



ground substance. The f iber types consist of col



munologic cells and associated organs and tis



lagen, elastin, and reticulin. Collagen, the most



Figure 3-2 Photomicrograph of loose connective tissue. The connective tissue fibers lie ill a bed of ground substance. Source: Reprinted from Hislology (p 212) by A.W. Ham and D.H. Cormack with permission of J.8. Lippincott Co, © 1979.
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commonly found



is very



whereas



elastin and reticulin are more elastic. It is



which provides some of the tissue maintain the distance



volume, can



of the inert extracellular



marily the



3]



between f ibers preventing microadhesions and



matrix that account for the functional charac



extensibility. Ground substance con



teristics of the di fferent types of connective



tent in connective tissue seems to decrease with



tissue. Connective tissue f ibers with their ten and elasticity are the basis for the



si Ie



mechanical support. Ground water



with its



age, possibly contributing to a decrease in flex ibility with aging. The primary



substance



is the basis for lubrica



and water. Gly



tion and diffusion of nutrients in connective tis



are a Iso referred to as "acid



suess



in the older literature.



Collagen is divided into four Type I col



Iypes:



is found primal'j Iy



loose and dense connective is found III



is found lining the fetal dermis;



branes, Manual therapy



70 percent of the total connective tissue con tent. 3.4



are most The characteris



I



acid, which has to help restore



tics of each type are discllssed later.



ministration approval for use in the



and have more elastic characteristics. The lining



of human



of arteries contains a high



of elastin,



component of ground



is a liga



in alternative medicine



nuchae of the



percentage of elas



ment that contains a



tin6,7 Reticulin is the least tensile of the con it is found primari Iy



nective tissue



the



the delicate meshwork



111



'5



Another important component of connective



substance. This is the



hydrophilic,



help



Chondroitin, which is another is being sold "to



function." The idea of using nonhor of connective tissue to



monal



restore the tissue is an idea that is will have a



and



impact on the



ment of injured or arthritic joints,



internal organs and glands. tissue is



been used



function in the veterinary



has now received Food and Drug Ad



EI.astin f ibers are less tensile than



The



acts



hyaluronic



which is



to bind water. Water makes up approximately



me



[V collagen is found in basement mem likely



groups of GAGs are the sulfated



and nonsulfated groups . The nonsulfated group,



111



Type II col-



In



The two



Bim,ynthesis of Collagen



medium in which the cells



begins in the fibroblast



and fibers are embedded, Ground substance has



by the absorption of amino acids into the cell.



several primary functions. It contains a



pro



of water and this accounts for the first of its primary functions---di ffusion of nutrients



In the



procollagen), a precursor



ground substance is to provide a mechanical bar rier



invading bacteria and



isms. Connective tissue cells, reticuloendothelial of defense



in a the first line



lecular unit of



through



the cell membrane into the interstitial spaces, In the extracellular space,



so-called "critical interf iber distance." Collagen



are linked in series and in Initially, the



if a certain distance



is not maintained between them. The



strands



to form



one another can po tC\(1Cptt1pr



is



helix in the cell to form strands of



tropocollagen.



function of ground substance is to maintain the fibers that



protocol are linked



Strands of



part of the



organisms. A third



into polypeptide



chains. From the polypeptide



A second function of the



and waste



endoplasmic reticulum of the



the amino acids are



molecules are hydrostatically attracted to
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1\M



Amino acids including proline and



collagen



2



fibres



Assembly



lysine



of



polypeptide



chain



and bundles of fibres



7



Aggregation



form



VV\J\fV\Mrv\M



of



tropocollagen



to



collagen fibril s



3



Hydroxylation proline in



and



of lysine



poLypeptide



chain



V'tJVWVVV\MI\ Passage of tropocollagen



to 5



extracellular



Addition



of



carbohydrate



space



4



AssembLy



of



three



hyd roxyLate d polypeptide chains into



moiety



one



tropocollagen molecule



Figure 3-3 A schematic drawing representing the biosynthesis of collagen by fibrob.lasts, Source: Reprinted from Gray ' Ana/amy, ed 35 (p 38) by P. Williams and R, Warwick with pennission ofWB, Saunders, © 1973,



each other and form hydrostatic bonds , Eventu



quired to break a covalent bond is much greater



ally, the collagen matures and the weak hydro



than the energy required to break a hydrostatic



static bonds are converted to stronger covalent



bond, This accounts for the increasing strength



bonds8



of collagenous tissue during maturati-on, Colla



To review briefly, hydrostatic bonds are those



gen fibrils eventually band together to form col



in which polarized molecules or molecules of



lagen fibers. The configuration of mature col



different polarities are attracted to and weakly



lagen can be likened to the structure of common



bonded to one another, Covalent bonds are bonds



rope. Small strands intertwine to form larger



in which the two bonding atoms in the respec



strands; larger strands intertwine to form even



tive molecules share an electron. The energy re



larger strands, and so forth (Figure 3-5),
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tissues. In order to prevent and treat these inju ries, the manual therapist must first have a work ing knowledge of the basic guiding biomechani cal principles that apply to soft tissues. When a force is applied to connective tissues (mechani



:



cal stress), the tissues tend to resist any changes in size or shape. Some deformation or change



GAP



REGION



l t OVERLAP



in length can occur, however, as a result of the REGION



Figure 3-4 Top Electron micrograph showing alter



nating light and dark regions, and Bottom showing



the proposed quarter stagger arrangement of collagen



stress. This deformation is called "strain." Strain is determined by comparing change in length with the normal length. Strain is expressed in de formation per unit length, or percentage change. Tissue strain can be caused by stresses such as a



fibers. Source. Reprinted from Histology (p 234) by



push, pull, twist, tension, compression, or shear.



A.W. Ham and D.H. Cormack with permission of lB.



The latter three are common factors in connec



Lippincott Co, © 1979.



tive tissue injury9 Tension is a pulling force along the length of



the tissue. An example of this is in a whiplash Biomechanics of Connective Tissue



injury. The cervical spine is flexed and extended



General Characteristics and Definition of Terms



get tightened or stretched and subjected to ten



with force. The posterior and anterior ligaments sion stress9.IO



All injuries, whether to bone or connective



Compression occurs when there is stress ap



tissues, are caused by forces acting on these



plied along the length of a tissue, but the tissue



TROPO COLLAGEN



MICRO FIBRIL



SUB FIBRIL



FIBRIL



FIBER



(x ray) (EM)



(x ray) (EM)



(x ray) (EM, SEM)



(EM, SEM) (OM)



(x ray)



staining



periodicity fibroblasts



1.5nm



3.5nm



10-20nm



50-500nm



50-300u



SIZE SCALE Figure 3-5 Architectural hierarchy of dense regular connective tissue, from the tropocollagen molecule to the



collagen fiber. Source. Adapted with permission from J. Kastelic, A. Galeski and E. Baer, The multicomposite structure of tendon, Connective Tissue Research (1978;6: 1 1-23), Copyright © 1978, Gordon and Breach Science Publishers.
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decreases in length and increases in perimeter.



The elastic component of connective tissue



In an upright position, compression force is put



represents the temporary change in length when



through the intervertebral discs. The two sur



subjected to stretch (spring portion of model).



faces become closer to each other as the sides (annulus f ibrosis) bulge out under tension.9,lo



The elastic component has a post-stretch recoil



Shearing occurs when one part of a tissue



in which all length or extensibility gained during stretch or mobilization is lost over a short period



slides over another. This occurs when forces in



of time (Figure



opposite direction are applied to a tissue. An



spring recoils when tension or force is removed.



example of this is L5 sliding forward over S 1,



The elastic component is not well understood



3-7). In the elastic model, the



leading to a higher incidence of disc herniation



but is believed to be the slack taken out of the



at this Ievel9,lo



connective tissue f ibers. For example, a regular



As previously mentioned, when stress is ap



connective tissue has a loose basket weave con



plied to a tissue, deformation occurs. This de



f iguration of collagen f ibers. When a stretch is



formation is called "strain." The strain, or



placed on the tissue, the slack is taken out as the



change in length, can be temporary or perma



f ibers align themselves in the general direction



nent. A graphic representation of this relation



of the stretch (Figure



ship would appear as a stress/strain curve. Ini



is removed, the f ibers assume their previous



tial change in length requires little force. As



orientation and the change in length is lost.



3-8). When the stretch



more stress is applied to the tissue, the change



The viscous (or plastic) component repre



in length diminishes. In other words, greater



sents the permanent deformation characteristic



amounts of force are required to effect small



of connective tissue. After stretch or mobiliza



amounts of change. The early part of the curve,



tion, part of the length or extensibility gained



sometimes called the toe region, represents the



remains even after a period of time (hydraulic



elastic component of connective tissue. This



cylinder portion of model). There is no post



usually represents temporary length changes in



mobilization recoil in this component (Figure



the tissue. When the material stretches beyond



3-9). In the model, the hydraulic cylinder has



the elastic range, it reaches a point at which the



been opened and does not close. Presumably,



deformation becomes permanent. This point is



the permanent change results from breaking in



called the elastic limit. If stress continues, the



termolecular and intramolecular bonds between



tissue moves into the viscous or plastic range.



collagen molecules, f ibers, and cross links.



The tissue is now permanently deformed, but



The viscoelastic model is then simply the vis



does not rupture. As the imposed stress in



cous and elastic portions of the model combined



creases further, the curve reaches its peak at the



and arranged in series (Figure



yield point9



force is applied to the connective tissue through



3-10). After a



stretch or mobilization, a net change in length



Viscoelastic model ofcOl1l1ective tissue. This concept can be explained further using a simple



is achieved. Some of the change is quickly lost, while some remains.



engineering model. Connective tissue is some



The combination of viscous and elastic prop



times referred to as being viscoelastic in nature.



erties allows for connective tissue to respond by



It contains both a viscous (permanent) deforma



creep and relaxation.lo Creep occurs when a load



tion characteristic and an elastic (or temporary)



is applied to a tissue over a prolonged period of



deformation characteristic. The two characteris



time, as in progressive stretching. This allows



tics combine to give connective tissue its unique



a gradual elongation of the tissue. The degree



qualities.II-IS This model incorporates a spring



of deformation is more determined by the dura



(elastic) and a hydraulic cylinder (plastic) linked



tion of force applied to the tissue rather than the



in series to help depict this deformation quality



amount of force. A lesser load over a greater



(Figure



period of time will produce a larger amount of



3-6).
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Collagen



(A)



Tendons



fibers



Ligaments



+



Joint capsules



Ground



Aponeuroses



substance



Fascia



matrix



etc.



Viscous properties



3S



-------i�



Plastic stretch



(8)



Hydraulic cylinder model



Elastic properties -------l� Elastic stretch



(C)



force



Spring model



Tensile



(D)



force



Figure 3-6 (A) The primary and secondary organization of connective tissue in the body. (B) Schematic representation of a viscous element in material capable of permanent (plastic) deformation. (C) Schematic representation of an elastic element in material capable of recoverable (elastic) deformation. (D) A simplified model of collagenous tissue. Connective tissue is a viscoelastic material: When stretched, it behaves as if it has both viscous and elastic elements connected in series. Source: Reprinted with permission fro m The Physician



and Sports Medicine, Vol. 9, No. 12, p. 58, © 1981, McGraw-Hili Companies.
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A)E.LASTIC



some gain in total length that is considered per



MODEL



1'R£ L.OOO



"TENs.1..E



1



T,' _



observed following painful stimuli of a pain-free muscle in fibromyalgia indicates the involvement of central hyperexcit
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Patients with



had a lower



state level of



cerebral blood



86



flow in the thalamus and caudate also



P",""hn",n,.,i,,1 Factors



Most studies demonstrated that persons with



which



have more emotional and



that central sensitization is the



than persons with other chronic



final common pathway for the development of abnormal pain perception,



and normal control which led Hudson and Pope to conclude that



Disturbances



persons



disor



is an "affective with



report



to Yunus, the use of this term because



but this



up unrefreshed and



is not universal. In some persons, famay be debil



all are based on



whereas in others it



rheumatology clinics and may



because of its



psychological problems based



is absent or has been



chronic nature 89 Fatigue may be the result of



on referral bias,



disturbed sleep, which in itself is a factor posi



concluded that affective distress is not



tively associated with self-reoorted work dis 48,90 In general, 



also



but primarily the result of severity.IOR In an older



cycles 



no



differences were found between per



and non-REM



sons with fibromyalgia and control subjects in a medicine clinic, 1



divided into four



there is no evidence that there is a



ages of low frequency brain waves referred to as delta waves, Stages 3 and 4 feature predomi



a few studies iden



nantly delta waves and are referred to as "deep



prone personality" in some pa Persons with a tients with fibromyalgia, 1I 0,



or "slow wave



" It is during these



that restorative



occursYI,92 In 1975,



prone personality are typically



achiev



that fibro



ers, who lack assertiveness and the ability to



patients have an abnormal sleep pattern



"",,,pi,,,, and express unpleasant emotions, The



Moldofsky and col



anOlTI



characterized by the so-called



an intrusion of alpha waves during slow several studies have con others failed to duplicate their



of a pain prone be related to posttraumatic stress ences, I I



trauma, and adverse childhood



The alpha-delta



anomaly was found in



36% of f ibro for fibro



patients and was not



99 It has been described in persons with (AIDS),



acquired immune deficiency



between persons with



group, while several other studies have linked alcoholism in families and sexual and abuse to fibromyalgia,113-11 were positively correlated with a



with m yofascial pain tioned the sensitivity and



count32 A pain prone



quality and persons



104



with



marie stress disorder versus none of the control



and even in rheumatoid subjects,100-103 Scudds and colleagues did not find any difference for



of were found to suffer from



to fibromyalgia and is seen



is not



among a broad spectrum of Dsychosomatic and disorders, I I



Lue ques



I



appear



Patients with



of alpha



rates of lifetime and current



electroencephalography,105



a few studies that did not find



is insufficient evidence that disturbed sleep pat



I



terns are specific for persons with fibromyalgia;



any evidence of increased depression,



any chronic pain state appears to have a negative



As with most symptoms of



effect on a person's



not clear how the symptoms are related to the
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Do patients with fibromyalgia get pnr'p" "F'fl



study concluded that having been told that one had f ibromyalgia became one of the



because of pain, or can contribute to



cause or



the influence of cognitive beliefs on somatic 90 Similarly, Haynes and



disorders the result of a common underlying Based on recent studies and theo are most likely



and



the result of a commOn underlying abnormality, insufficient catecholaminergic or neurotransmission or hyperactivity hormone.1 8,121.122 It is that having a



of



combined with constant pain, poor expectations recovery, and a sense of nOIPeleSi;ness, may also become



established that



del)re�5Sl\/e mood disorders, Fassbender and observed that patients with fibro



in work absenteeism after being told the If having been



SIS.



work disability,



and if the symptomatology



an extenua



tion of an already difficu,lt



should persons



with f ibromyalgia receive disability benefits? of persons with f ibro



Although the report



able to



as many as



25% have received some form of compensa tlon43,90,130 and Borus included f ibromyalgia in



Patients with



of "functional somatic syn



higher



characterized



a group of



and



lifetime prevalence rates of mood,



and



with rheu



somatization disorders than matoid arthritis. I



with fibromyal



is a factor in



had significantly more tender points f ibromyalgia demonstrated



who did not know that had a threefold increase



they were



factors



than patients with



which illustrates



work Or are both



due to increased pain



126 Wolfe and



found that persons with f ibromyalgia are more than four times as



to be divorced com



to the



syndrome, rep etition stress



the side effects of si Iicone



breast implants, the Gulf War syndrome, chronic



myalgia.



whiplash, the chronic



is "just another somatization disorder."1 27 pointed out that "to



Hellstrom and col



it meaning."52



put a label on suffering Having a



of fibromyalgia may pro with



vide a means to avoid issues or



and



the irritable bowel syndrome. 131 F unctional so



that



Several authors have



have certain characteristics



matic in common.



from any of



Persons



often attribute common so



these



matic symptoms to the illness, Common symp toms are amplified and become the main focus



are not rea Ily "re



of attention,



are convinced that



have



inability to comply



a serious illness that is likely to worsen, The



with the demands they themselves and others



is convinced of having a seriolls



sponsible for their would



upon them.



f ibromya Igia a form of somatization and a "fash ionable diagnosis" and



that somatization



could serve as a rationalization for psychosocial r"'(1,hlp'm"



or as



mechanism, 128 Fibro



can become "a way of



" or as Hadler



stated, "if you have to prove you are ill, you



a confirmative ness seemed to be important for persons with fibromyalgia,



Wolfe confirmed that persons



with f ibromyalgia reported more medical condi tions and



more



to these



conditions than persons with rheumatoid ar



can't get better."46,128 This becomes particularly



thritis or osteoarthritis,



difficult in



functional somatic



whether persons with



to search for



the



Ford also considered



should be a warded disability or A recent



Many



further exacerbated by and



Copyrighted Material



with



assume the "sick portrayaI



102



MVOFASC1AL MANIPULATION



of the condition as "catastrophic and disabling."



to be deconditioned, which may account for



Barsky and Borus outlined several other factors



some of the apparent abnormalities reported



relevant for the discussion of fibromyalgia. Health care institutions, medical providers, and



in oxygen consumption and accumulation of



metabolites.137,1.18 W hen compared to equally



advocacy groups have developed professional



fit healthy subjects, however, persons with fi



and financial interests in the diagnosis, as evi



bromyalgia were found to have normal oxygen



denced by the increasing number of fibromyal



consumption and normal accumulation of me tabolites during exercise,1 39-141 Other studies



gia clinics, Internet Web sites devoted to fibro myalgia, and the multiple support groups, which



demonstrated that there was no increased struc



will reinforce the belief that there is no effective treatment (Table 6-1 ).132,133



tural damage with exercise when compared with healthy individuals,142-144 Although the number



Many patients with fibromyalgia have ad



of subjects was limited, a few studies suggested



opted other diagnoses and feel that they also



that persons with fibromyalgia may have a hy



have chronic fatigue syndrome or irritable bowel



poresponsiveness of the sympathetic nervous



syndrome, a process sometimes referred to as



system and hypothalamus-pituitary-adrenal axis



"pathoplasticity," realizing that these additional



during exercise. 145.146



syndromes may have etiologic similarities to f ibromyalgia.134,135 The diagnosis given to a pa tient may in fact depend on the specialty of the



Pathogenesis



physician. A rheumatologist may diagnose fi



One of the difficulties of diagnosing and treat



bromyalgia, an internist may identify chronic fa



ing patients with fibromyalgia is the absence



tigue syndrome, while a gastroenterologist may



of findings in the laboratory and radiologic



consider irritable bowel syndrome. In spite of



workup. Much research has been conducted to



these controversies, patients with fibromyalgia



identify histological and physiological charac



or chronic widespread pain will continue to seek



teristics of fibromyalgia to determine possible



medical help irrespective of physicians' belief



etiologies and effective treatment remedies. Fi



s ystemsD6



bromyalgia is a complex, multi-factorial dis order that has been associated with musculo



Lack of Exercise



skeletal and neurochemical abnormalities, yet



Lack of exercise is another relevant factor in



most of these abnormalities are not specific for



the clinical history and presentation of fibromy



fibromyalgia. None of the findings have resulted



algia. Most persons with fibromyalgia exercise



in fibromyalgia-specific laboratory studies or



little and assume that exercise will worsen



objective diagnostic criteria. Initial studies at



their condition. Persons with fibromyalgia tend



tempted to identify musculoskeletal abnormali ties and signs of inflammation. Altered muscle metabolism, decreased circulation, and struc



Table 6-1 Number of Web Sites Found on www.altavista.com (January 10, 2000)



tural damage to muscles have been suggested to explain the widespread muscle pain in patients with fibromyalgia. More recent research has



Search Word Heart disease



Number



focused on the role of neurotransmitters, the hy



of Sites



pothalamus-pituitary-adrenal axis, and various



249,547



Arthritis



428,885



Cancer



2,181,318



AIDS



2,321,925



hormones, A brief review of pertinent research follows.



Musculoskeletal Abl10rmalities



Fibromyalgia chat



14,373,294



Several studies identified "rubber bands" in



Fibromyalgia



87,726,785



single muscle fibers, "moth-eaten" and "ragged
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a reduced content of high energy and a



rate of phosphodiester



resonance , which were thought to be related an abnormal oc



to the



to



103



163165 Patients with



trol



hip os



teoarthritis were found 10 have 1.5 to 2 .0 times normal levels of substance



P, whereas



including diabetic neuropa



with



had either below normal or j.5 times normal



currence of elastic state, or local muscle



levels.166-168 Substance P is a neuropeptide in



eaten" fibers are indicative of a change in the



volved



distribution of mitochondria or the sarcotubular



It is released in the dorsal horn of the cord in laminae I, II and V



system; "ragged red" f ibers reflect an accumula and colleagues



tion of mitochondria.154



in several aspects of the process of noci



laminae r and II



and



activated



and



identified decreased levels of collagen cross



C fiber afferent neurons. This seems to suggest



links in persons with



that there is a peripheral



of altered collagen



tive stimuli; of the extracellular matrix.



tribute to



of the nocicep



at this point, there is no mechanism in



evidence to support a



They hypothesized that these changes may con



f ibromyalgia.122.l69 The large diameter sensory



tribute to the lowered pain threshold at tender



fibers (A ) are



155 Others did not f ind any muscles.



but release



and normal



differences between



rotransmitter.



When



were matched with equally



and terminate



in laminae III and IV They do not contain neu as their neu



Dorsal horn neurons are divided



healthy control



into high-threshold mechanosensitive neurons,



no differences were found in lactate



low-threshold mechanosensitive neurons, wide neurons, and interneurons. All



oxygen uptake , and p31 neurons can be



resonance spectroscopy, that patients with f ibromyalgia do not have ab normal muscle metabolism.139-142,1



There



increase in the excitability



is also no evidence of any strllctura I



neurons



to muscles of persons with



may contribute to the did not reveal any



resonance



sensitized or



new synaptic contacts with other neurons. A



abnormalities of the skeletal muscles of persons



pain disorders.171 Under normal high-threshold mechanosensitive neurons are



with fibromyalgia.160 The structural and func



connected with Ao and



C f ibers.



to noxious stimuli,



tional abnormalities noted in earlier studies appear to be the result of muscle



whereas low-threshold mechanosensitive neu



and are not specific for f ibromyalgia.161 Because



rons do not mediate pain. Afferent barrage from



of the lack of



and muscles can unmask



peripheral and histologi



ineffective, or



research



cal findings, the focus of has shifted toward



of the central



within the dorsal horn



synapses the release of sub



nervous system and the endocrine system. To



stance P, calcitonin-gene related peptides, and



understand the



mechanisms



glutamate from the primary afferent neuron into



for



it is critical to sciences into



that A



clinical



and



the dorsal horn via neurokinin-l



There is some evidence



fibers sprout dorsally from laminae III



and IV into laminae I and 11 following peripheral



Neurochemical Abnormalities



It1Jury,



Substance P. Several studies have identified



in new synapses with



tive neurons. Low-threshold



afferent input as nox.ious.17o Be



substance P levels to be up to three times



would then be



higher in the cerebrospinal fluid of persons



cause substance P can lower the threshold of



con



excitability, there may be an increase



with



with
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in the number of mechanosensitive receptive



They



making fibromyalgia a syndrome of cen 4 tral sensitization.172-17



bromyalgia and the plasma concentration of the



The pain in f ibromyalgia may be related to the action of substance P on neurokinin-l etTector rp('pntr.r



a correlation between pain in fi



essential amino acid tryptophan. Tryptophan is the metabolic precursor to serotonin that extracted from



in the intestines.



that oromote nociceotion, This does



decarboxylated to se



of excitation in



cleus, which is then released in the brain and



rotonin by neurons in the brain stern raphne nu however, because the



the spinal cord is fairly limited,



with rats, serotonin



spinal cord, In



and colleagues reported the



of elevated



levels of nerve growth factor in the nal fluid of persons with



brain, while it inhibited the release of substance Nerve



factor is thought to facilitate the growth of substance P containing neurons and increase the excitability of dorsal horn cells



enhanced the synthesis of substance P in the



afferent



muscle input.l76·m The nociceotive activity of



cord. It is likely that persons



P in the with



have Jow brain tissue levels of



both serotonin and substance P, and low spinal cord levels of serotonin and high spinal cord



levels of substance P.186 Although



substance P is counteracted



levels of serotonin have not been reoorted in



can inhibit spinal



cerebrospinal fluid of persons with the concentrations of its immediate pre



pathways. SerotOllilt. Serotonin



and its metabolic



cursor



is a neurotransmitter involved in the organiza



sleep, 



neuroendocrine rhythms, and pain 



178 It is one of the neurotransmitters 



for regulation of the function of the hypothalamic pituitary adrenal axis. Serotonin can influence the release of



product



acetic acid were found



to be lower when compared to normal control subjects.



89 Lower serum levels of both tryp



tophan and serotonin have been reported, pos sibly related to the diversion of tryptophan into kynurenine instead of serotonin and to low serotonin.188,190- 192 The range



levels of



of serum levels of serotonin in



hormone from the



to be



the release of mone from the anterior



and may not be



consistently correlated with f ibromyalgia symp tender points, and



direct influence on the corticosteroid production



toms,



from adrenocorticol cells. Serotonin increases



dolorimetry.193



the production of adenosine monophos 179 It is not known whether serotonin de



seter muscles



f iciencies will result in the perturbations of



pared with healthy control subjects. The



the hypothalarnic pituitary adrenal axis seen



levels aDDeared to originate in the blood supply,



IRQ



1



and colleagues found



higher levels of serotonin in the superficial mas with fibromyalgia com



Multiple



Iy released. 194 Klein



serotonin receptor sites have been identified in



the presence of antibod-



in persons with



phospholipids, and



the gastrointestinal tract, which may be relevant



of the serotonin



the relative common occurrence of func



14 195-197 ,



tional bowel disorders in person with Ig)



Antibod



serotonin were also reported in pera condition sometimes 1 98 The inhibition



Moldofsky and



via descending



of its role in the initiation and



of spinal



slow wave sleep and the regulation of pain per ception through activity in the thalamus,lg4,lgS



is accomplished primarily via serotonergic and



""tl""""C



noradrenergic neurons.174,199 Perhaps the wide
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(Figure 6_3).22.122.202 -205 Fibromyalgia can be



spread pain in fibromyalgia is the result of a dysfunction of the descending antinociceptive



considered a "stress-related syndrome.''203 The



system or of an overactivity of the descending



hypothalamic-pituitary-adrenal axis is the main



pathways that facilitate nociception.200.201



physiologic response system to stress. Regulation of the hypothalamic-pituitary



Hormonal Abnormalities. Because the onset



adrenal axis occurs primarily through modu



of fibromyalgia is often reported to coincide



lation of corticotropin-releasing hormone, an



with physical or emotional stress, it is not sur



amino acid peptide that stimulates the secretion



prising that several researchers have focused



of adrenocorticotropic hormone and other hor



on possible disturbances of the stress response



mones. Adrenocorticotropic hormone is an an



systems, including the hypothalamic-pituitary



terior pituitary peptide that stimulates the secre



adrenal axis and the sympathetic nervous system



tion of glucocorticoids and other steroids from



Brain Hypothalamus



VP



CRH



S P D



NE



a



I c 0



ACh



r



ry



d NE



ACh



Adrenal cortex



Cortisol



Liver



Sornatomedin C Figure 6-3 The hypothalamic-pituitary-adrenal axis pertinent for the etiology of fibromyalgia. Note: CRH, corticotropin-releasing hormone; YP, vasopressin; SS, somatostatin; GHRH, growth hormone releasing hor mone; GH, growth hormone; ACTI-!, adrenocorticotropic hormone; NE, norepinephrine; ACh, acetylcholine;



EPr, epinephrine.
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the adrenal cortex. Cortisol is the main form of



nephrine responses to hypoglycemia, contrast



glucocorticoids released in humans.ISO,



ing the findings by Griep and colleagues of



cotropin-releasing hormone stimulates adreno



an exaggerated adrenocorticotropic hormone



corticotropic hormone in a diurnal rhythm with



responseY,204 Nevertheless, they agreed that



a peak before awakening and a decline as the



f ibromyalgia may be primarily characterized



day progresses, The diurnal rhythm of adreno



by an impaired hypothalamic-pituitary-adrenal



corticotropic hormone is reflected in the diur



axis,n



nal secretion of cortisopo7 When a stressor is



Another aspect of the hypothalamic-pitu



perceived by the brain, corticotropin-releasing hormone is released,180,182,206 The activity of cor



itary-adrenal axis was recently investigated by Dessein and colleagues, who looked at the levels



ticotropin-releasing hormone neurons appears to



of dehydroepiandrosterone sulphate, testoster



determine several of the symptoms of fibromy



one, cortisol, serotonin, and insulin-like growth



algia,122,205 Persons with fibromyalgia displayed



factor- l (somatomedin C) and their correlation



a hyperreactive adrenocorticotropic hormone



with health status in persons with fibromyal



release and a blunted cortisol release in response



gia.212 Dehydroepiandrosterone sulphate is the



to exogenous corticotropin-releasing hormone



metabol ic precursor to estrogen, which was re



and to endogenous activation by insulin-induced hypoglycemia.204, The release of adrenocor



cently shown to be involved in the regulation of enkephalin levels in the superficial dorsal horn,



ticotropic hormone by corticotropin-releasing



thereby changing the response to nociceptive



hormone is augmented by arginine vasopressin,



stimuli.213 During pregnancy, dehydroepiandros



another hypothalamic peptide, Based on studies



terone sulphate is involved in the placental pro



of rats, arginine vasopressin may be instrumen



duction of estradiop4 I



ta I in maintaining the activation of the hypo



sulphate levels are a good indicator of adreno



thalamic-pituitary-adrenal axis during chronic stress,19, Different stressors cause different



than cortisol levels.215 Under stress, the secre



patterns of release of the hypothalamic hor



tion of dehydroepiandrosterone sulphate is di



cortical function and probably more sensitive



mones, Riedel and colleagues observed elevated



minished. With aging, there is a suppression of



basal levels of adrenocorticotropic hormone and



dehydroepiandrosterone sulphate secretion, but



cortisol in fibromyalgia patients205 Crofford and



not of corticosteroid production2.



colleagues and McCain and Tilbe found normal



ual physical activity was related to lower levels



morning levels of cortisol, but elevated evening



of circulating dehydroepiandrosterone sulphate



levels, resulting in a loss of the normal diurnal



and insulin-like growth factor-I independently



cortisol fluctuation202,203 Reduced 24-hour uri



of age and anthropometric measures.



nary free cortisol levels were found as compared



elderly women, lower maximal aerobic capacity



with normal subjects and persons with rheuma



was associated with lower dehydroepiandros



toid arthritis or low back pain, especially in per sons with longstanding fibromyalgia.202,203,208,21



terone sulphate concentrations.217 There is also a positive correlation between hours of sleep



Crofford and Demitrack speculated that the ap



and



parent discrepancy between elevated evening



serum dehydroepiandrosterone sulphate levels21 8 Dessein and colleagues found that



levels of cortisol and reduced 24-hour levels



the levels of dehydroepiandrosterone sulphate



may be attributed to a reduction of the normal



and testosterone were significantly reduced in



frequency of cortisol release,181



women with fibromyalgia. They speculated that



with these f indings, Adler and colleagues found



the androgens may protect against f ibromyalgia.



normal 24-hour urinary free cortisol levels and



There was a positive correlation between dehy



normal diurnal patterns of adrenocorticotropic



droepiandrosterone sulphate levels and pain,



hormone and cortisol22 They found a 30% re



which disappeared after adjusting for increased



duction in adrenocorticotropic hormone and epi



weight. Only 14% of the subjects were normal
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weight in this study and there was an associa



myalgia compared to healthy, but sedentary con



tion between a high body-mass index and de



trol subjects.229 They suggested that perhaps



creased dehydroepiandrosterone sulphate levels,



the difference in findings was due to selection



which contradicted the findings by Maccario



procedures, as it is known that physically active



and colleagues in healthy adults.212,219 In Macca



individuals have significantly higher somatome



rio's study, the dehydroepiandrosterone-sulphate



din C levels than sedentary subjects.229,23o



levels were positively and independently associ



An intriguing hypothesis regarding the etiol ogy of fibromyalgia was postulated by Yue231



ated with 24-hour urinary cortisol and insulin like growth factor-I levels.219 Dessein and col



Notwithstanding observations by Ostensen and



leagues did not find any significant relationship



colleagues describing worsening of symptoms



between the levels of cortisol, serotonin, and



during pregnancy with the last trimester experi



insulin-like growth factor-I and health status as



enced as the worst period, Vue noted that preg



measured by the Fibromyalgia Impact Question



nant patients with fibromyalgia often experience



naire212



a remission of their symptoms during pregnancy



Several studies have demonstrated that per



with a return of symptoms within one or two



sons with fibromyalgia may have low levels of



months following delivery2312, J2



growth hormone (somatotropin) and insulin-like Growth hormone is an growth factor-I. 205.



found that many patients with fibromyalgia re



amino acid polypeptide hormone synthesized



toxin. These findings made Vue search for any



and secreted by the anterior pituitary. Its primary



agent or hormone that would have an effect on



sponded positively to injections with botulinum



function is to promote linear growth. Growth



the collagen of connective tissues, which re



hormone stimulates the release of somatomedin



sulted in the hypothesis that the pathogenesis



C in the liver, which is required for the main



of fibromyalgia is related to a systemic deficit



tenance of normal muscle homeostasis.122 Ap



of relaxin, or an inability of the body to utilize



proximately 70% of growth hormone is se



relaxin231 He speculated that the increased use



creted during slow-wave sleep and the amount



of birth control pills at a younger age may lead



of secreted growth hormone correlates with the amount of slow-wave sleep225 It was postulated



to relaxin deficiencies. A fast onset of fibromy



that the poor sleep patterns of persons with fi



oophorectomies or hysterectomies. [n males,



bromyalgia could disrupt the nocturnal secretion



low levels of relaxin appeared to be related to



of growth hormone.223 The secretion of growth



low levels of testosterone.



algia appeared to occur in women following



hormone is under bidirectional control of the



Relaxin is a polypeptide hormone related to



hypothalamus, which contains both growth hor



insulin and insulin-like growth factors. It is se



mone releasing hormone as well as a growth



creted in females in the corpus luteum, decidua,



hormone inhibiting hormone, known as soma



and placenta and in males in the prostate, from



tostatin.ISO,I2 S



which the hormone is secreted mainly in seminal



decrease in growth hormone releasing hormone,



plasma. Relaxin is best known for its role during



or an increase in somatostatinThe somatostatin



pregnancy and is known to promote lengthening



secretion is promoted by corticotropin-releasing



and softening of pelvic ligaments to facilitate



hormone and thyroid hormones, which is an



the birth process. Relaxin does not only effect



other reason to include thyroid dysfunction in the differential diagnosis of fibromyalgia.2062, 262- 28



many other biological processes.233 It is involved



Leal-Cerro and colleagues concluded that the



in the inhibition of uterine contractile activity



connective tissue extensibility, but plays a role in



decrease in growth hormone secretion was due



and it stimulates the growth of the mammary



to hypothalamic dysfunction.224 Norregaard and colleagues did not find any differences in so



gland. In males, relaxin is thought to promote motility of spermatozoa234 Relaxin has a strong



matomedin C levels among persons with fibro-



vasodilatory effect and it promotes the genera
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tion of nitric



which also appears to



an important role in muscle pain.2JH37 Of par ticular interest is that in exoeriments w ith rats, sites have been identified in



relaxin



several regions of the brain that are involved secretion of hypothalamic hormones.



groups based on their responses to the Multidi mensional Pain 1 nventory. The



Re



group was characterized by poor coping and high



laxin stimulates the release of oxytocin and va sopressin,



as discussed above,



levels of



the release of adrenocorticotropic hormone by Re



hormone.



laxin was also found to promote the secretion of prolactin and lated that



hormone.



were classified in one of three



with



blood pressure and the



in the control of



The "interpersonally distressed"



group was characterized by lems. The



copers" demonstrated low



levels of affective distress and disability.



administration of relaxin in per



cally perceived



sons with f ibromyalgia may alleviate many of



pain, affective



the symptoms.



perceived interference of pain for the



At this point, Yue's specula



tional" group, but not for the "interpersonally



by independent the broad spectrum of relaxin



that much, possibly because of low levels of distress.252 All clinicians must recognize the multi-com



Management of Fibromyalgia



of there



of



is usually no



or treatment



remedy that can offer optimal solutions, although



and colleagues re ArtAri



pain. between acute and chronic pain and the common



changes that



chronic pain often make, It is



sion rate of 24% after two years



aware of the "5 Ds" of chronic



intervention in community tice.245,246 As Turk and Okifuji have



dysfunction. uepenue "A""""tc



of learned



with chronic



assessment



did



distressed" group. The "adaptive



deserves further attention.



Given the



Fol



Yue specu



avoid



attention to relevant psychosocial,



verbal and nonverbal



and organic factors and an integrated interdisci



communications. Many chronic



plinary treatment strategy35 The available data



prefer to view their pain condition as a medical



suggest that the chology, and



of



psy



therapy offers the best pos



problem,



their



for



their pain and their life situation. Clinicians



of the



working with persons with fibromyalgia must be



treatment can be done in group format, whereas



comfortable with different learning stvles and



others



the role of



sible treatment outcome246 Certain individual interventions.



One



and the and be



did not treatment to group education.248.249 It is tant that



with systems



are part of the



and physical



ary team and develop clear perceptions about their



role as functional members



in working with persons with fibromyalgia. Systems



of the health care team.2SI) The approach can lead to significant



used in



life interference, sense of COI1-



is the most popular social work



that



focuses on the interactions and transactions be tween
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cludes the marital relationship, the family and



and



society, as well as functional and structural as



nicians must move beyond the common Carte



pects.



Although physical



should



systems intervention, a orientation can



an essen



especially in under-



tial role in physical



each other's contributions.25o Cli



sian monistic and dualistic treatment based on



and



It is counterproductive to have the physician while the



work from a somatogenic



the broader context in which



or clinical social worker considers



into the patients' belief systems patients that their



There is no doubt that



Whereas dif ferent disciplines are



or lack thereof is essential.



and pain is taken



and that their intentions



are not questioned



their pain



rl'''nr.ll



treat-



components of the overall



of one discipline should be conand



other team members.



is



critical from the f irst encounter and throughout



should



the treatment process. Patients need to become the optimal treat-



active participants in men!



OA,·,thln1



and physical therapy



253



and clinical social workers must be famil



Bennett



self-



by



iar with the



and objectives of medicine Each discipline must syn



and



chronize its efforts with any of the others.25o



back loop that exists when stress of chronic levels results in physiologic arousal with sec symptoms246



Following is an overview of the role of physi cians and physical



in the manage



ment of persons with



control over



The role



of psychologists and clinical social workers is and will not be



the context of this longer



included. It should be obvious that the success



stimulation.



Bandura described four tech-



for altering patients' perception of self efficacy, including social persuasion, mastery and



ful



of persons with without mental health



cannot be



professionals both in group and individual in



feed



terventions. Psychological group interventions



back. Through social persuasion, health care



may focus on problem-solving techniques, stress



providers and



reduction,



others attempt to con



vince patients that they can be more functional than



activities that



By



previously were thought to be impossible be cause of pain or other dilemmas, master new



psychosocial



1Il-



histories of sexual



abuse, alcoholism, illness behav ior, somatization, posttraumatic stress, and so forth, 121,260-264



their lives and be



Medical Management are



change their individual situations. levels of



outlined



who



who maintain that



feedback is also important



issues



depression,



persons with



coming more functional can provide a model for those



and inwhereas



individual sessions may deal with the many



can



to others with have succeeded in



effective



the overall knowledge



monitoring their



the first point of con



tact for the person with



and



and ul



for



persons with



with the appropriate medical d



new levels of activity.



common that patients with f ibromyalgia have



In any interdisciplinary treatment model, it



already seen



necessary that the various



the time



support
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slow-wave



and increase the



of



serotonin.54.266 it



the administration of amitriptyline 267-27 Surpris



is probably irrelevant whether the



affect the sleep



the ACR research criteria. After the physician should



agnosis of



in some patients with f ibro



anomaly



provide patients and their families with adequate



myalgia99 The recommended dose is 10-50 mg



information regarding the



of amitriptyline and 10-30 mg of cyclobenza



and assist



patients with developing short and



could not be demon



line and



be emphasized, rather than a cure of f ibromy The goals of



or a total relief of nain.



efficacy of amitripty



prine265 The



Symptomatic and functional



strated.276 (Xanax) was



and



ibuprofen recommended.



agent and is usually



and desires and not of the health care



Patients who have



term relief of mild to moderate anxiety or ten



are more likely



sioll. The selective serotonin reuptake inhibitors



assisted in developing their to assume ownership of those



and work



toward accomplishing them with the support of health care providers. The



for



and colleagues



may also be of value. reported



in



pain, and over



all well-being with a combination of amitripty



each discipline must support the overall



line and fluoxetine



of the patient. The



approach



of the two



was more effective than either



and



drug alone.



is given in the



responsibility back to the their significant others, but the



for



The combination



morning to avoid further insomnia54 Others have



outcomes is shared by all members of the team,



studied the effect of 5-hydroxytryptamine type



including tile patients.



3 receptor antagonists and reoorted that both



In most Clan



ondansetron significantly



IS



tation program. The medical management m



tender



cludes the prescription of medications and in



Zolpidem



most cascs, the referral to olher therapy alone is



as



suff icient265 The



general principles that apply to the treatment of



tive effect on



but not on pam



intensity,



quality, morning fatigue,



and the number of tender points280 Anti-inflam



Based on



matory medications were shown to have little



published research, there are some pharmaco



or no effect.265 Biasi and colleagues reported



any patient with chronic pain



interventions that appear more effective than others, although none of the medications used are



positive results with tramadol (Ultram)2 . 8J nett and colleagues tested their hypothesis that a role in the



for



and none are very effective.



It is with low levels of insulin-



ncw medications or combinations of medica



hormone to



tions will be used as the understanding of under



like growth factor-I.



They observed that and low levels of in



women with increases54 In an era of evidence-based medi



sulin-like growth factor-l experienced an im



the pharmacological management should



provement in their overall symptomatology and



be based on scientific f indings and subiected to



number of tender



clinical outcome studies.



daily growth hormone therapy, but no patient



There is some evidence that cations may be useful.



medi can improve



had a patients who
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taking growth hormone encountered a worsen



II I



educate patients with fibromyalgia regarding the



ing of symptoms over a period of one to three



multiple positive effects of regular exercise on



months after stopping treatment2. 232, 82



depression, quality of sleep, levels of serotonin,



Cerro and colleagues confirmed that the ad



dehydroepiandrosterone sulphate and insulin



ministration of growth hormone may reverse



like growth factor-I levels, psychological well



some of the symptoms of fibromyalgia224 The



being, overall fitness levels, and fatigue. When



widespread use of growth hormone is, however,



comparing a program emphasizing cardiovascu



unrealistic because of its high cost.



lar training with a flexibility program, patients receiving cardiovascular training showed sig



Physical Therapy Management



nificantly improved cardiovascular fitness and



When patients are referred to physical therapy



improvements in pain threshold scores, but not



with a medical diagnosis of fibromyalgia, the



in perceived pain intensity, percent body area



physical therapist must examine the patient and



involved, or sleep patterns.285 Wigers and col



determine the appropriate physical therapy di



leagues compared aerobic exercise with a stress



agnosis.283 In clinical practice, many patients



management program and concluded that aero



diagnosed with fibromyalgia may have other



bic exercise was the most effective treatment ap



treatable diagnoses as discussed previously.



proach, although there were no significant dif



ically, physical therapists are not trained to rule



ferences between the two groups at four years of



out medical causes of widespread pain, such as



follow-up.289 Other studies also suggested that



complications of cholesterol- lowering medica



regular exercise, including aerobic walking, was



tions, hypothyroidism, or myoadenylate deam



correlated with less symptoms245.



inase deficiency, but they should be able to



and colleagues did not find any improvement



Norregaard



assess patients for the presence of myofascial



in pain, fatigue, general condition, sleep, de



trigger points, hypomobility, or hypermobility.



pression, functional status, muscle strength, or



the symptoms correlate with myofascial trigger



aerobic capacity in either a progressive exercise



points or with altered joint mobility, the physical



program or an aerobic dance program, partly



therapist should review this with the referring



due to poor compliance291 A common problem



physician and suggest that perhaps the patient



with any form of exercise is the lack of consis



may not have fibromyalgia after all. In many



tent long-term compliance. Whenever untrained



cases, the patient needs to be convinced that



individuals start to exercise, they will experience



their condition may actually be treatable, which



an initial increase of muscular pain, not to be



may become the main objective during the first



confused with the typical pain associated with



few treatment sessions. Again, after being diag



fibromyalgia.



nosed with fibromyalgia, many patients modify



the appropriate timing and coordinating of vari



their expectations, lifestyle, and perspectives



ous aspects of rehabilitation. Each patient has a



and resort to living with a chronic incurable



distinct personality, lifestyle, and activity level



disease entity.



that need to be considered during the rehabilita



In addition to education, the most important



tion process. Will the patient be successful in



aspect of physical therapy intervention is car



undertaking a home program? Will the patient



diovascular training.265,284



be overly zealous in the early aspects of strength



myalgia tend to be deconditioned.m Although



or cardiovascular training? A gradual adapta



they may perceive that exercise will worsen



tion to a progressive exercise program is usually



their condition, several studies have shown that



well tolerated and may include lower or upper



persons with fibromyalgia can participate in



body ergometry, walking, or aquatic physical



regular



training



therapy54 A long with cardiovascular training,



programs without experiencing an increase in symptoms285-289 The physical therapist must



training should be approached with some cau



low-intensity



cardiovascular



light strength training is appropriate. Strength
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Because persons with tlbromyalg13 display a



tion. Free small hand



generalized, decreased pain threshold, Russell



are being



weight machines are preferred.



training



suggested that f ibromyalgia can be considered



to stretch before and after workout to maintain



criteria for allodynia as defined by the Interna tional Association for the Study of Pain.299,30



cardiovascular



may be considered



tlexibility. Other as well,



the Feldenkrais



Alexander



1'ai Chi, or



allodynia," as it meets the



"chronic



it. The patient is



Allodynia is defined as "a painful response to



the



a normally



al



f ied



stimulus."2'19 This modi does not CO!1



though there are no scientific studies



other features of the



f ibromyalgia and these somatic



social dysfunction, and so forth.



Soft tissue restrictions and joint ity should be assessed and corrected when indi cated,



that these restrictions are most



likely the resu It of decreased activity levels and not involved in the



UWI'C"V"''',



hyperalgesia,



including the different



of the syndrome,



more appropriate name is "complex pain syndrome," analogous to the of the term



of



Muller and col sup port for this notion. support the use of



There are no studies that or joint



lions, although a correlation was established between



MYOFASCIAL PAIN SYNDROME Definition



functioning, defined



MyofasciaJ



syndrome has been defined



differently by different authors or



Acupuncture and



is defined



fective in although the



syndrome of any soft tissue



studied yet.



origin.302 In



needle



tion syndrome has become the commonly used any prospective studies



on the effects of intramuscular stimulation on the symptoms of ..a," n;,, ' ; 297



myofascial



term, described as muscle pain with or without limitations in mouth opening30 myofascial



as "chronic



con



ditions that occur in the musculoskeletal when there is no obvious



Taxonomy



syndrome is formulatcd by



of pathogenesi s



or inflamma



tiol1."HJ4 The most commonly used def inition suggests



Simons, Travel!, and Simons as a muscle



sitivity of the central nervous system and a



disorder characterized by the presence of a myo



functional endocrine system, rather than patho



fascial trigger point within a taut band, local



logically painful



the question emerges



whether f ibromvale:ia should still be considered "298 Evell the name



tenderness, referral of pain to a distant stricted range of nOl11ena.



and autonomic



Autonomic



for



may include



pilomotor response,



and



Travell, and Simons involved in the gen eration of pain.



have described



trigger



it may suggest that



almost all skeletal muscles of the body.



pain is limited to fibrous tissues and muscles.



Trigger points can be present in muscle,
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fascia, ligaments, joint capsule, and periosteum;



including myocardial infarction or kidney dis



however, nearly all research has focused on



orders. Myofascial pain syndrome should be



muscle trigger points305



considered in the differential diagnosis of ra



ture, the term "myogelosis" is commonly used



diculopathies, anginal pain, joint dysfunction



instead of "myofascial trigger point."7



(including craniomandibular dysfunction), mi



Although in clinical practice, the Simons,



graines, tension headaches, complex regional



Travell, and Simons criteria appear to be ac



pain syndrome, carpal tunnel syndrome, repeti



ceptable, the criteria have not been subjected



tive strain injuries, whiplash injuries, and most Myofascial pain



to scientific research and lack established re



other pain syndromes.3



liability and validity. During the 1998 Fourth



resulting from muscular dysfunction is called pri



World Congress on Myofascial Pain and Fibro



mary myofascial pain.



myalgia in Italy, the International Myopain So



pain syndrome, the pain and muscle dysfunction



ciety established a multidisciplinary committee



are the result of underlying medical pathology,



to design a study model for validation of the



joint or mechanical dysfunction, or psychologi



diagnostic criteria. The committee aims to estab



cal dysfunction.



lish reliable methods for diagnosis of myofascial



cluded that primary and secondary myofascial



pain syndrome, determine the interrater reliabil



pain were the most commonly missed diagnoses



ity of trigger point examination, and determine



in chronic pain patients. A thorough diagnostic



the sensitivity and specificity with which clas



evaluation was recommended to identify the un



sification criteria can distinguish patients with



derlying myofascial cause of chronic pain, rather



myofascial pain syndrome from healthy control



than considering the pain problem to be psycho



subjects30S



genic in nature3 . 2



and Simons criteria are applied.



tive, there is no diagnostic or clinical benefit



Myofascial pain syndrome can be acute in



to the patient in making the distinction between



nature or become a persistent chronic pain



primary and secondary myofascial pain syn



problem.309



drome.



common diagnosis responsible for chronic pain and disability3lO- 312



fascial pain syndrome was questioned by Quint



The concept of primary and secondary myo



are found equally in men and women and are



neT and Cohen, who instead deemed all myo



commonly found in children305,313



fascial pain syndrome phenomena the result



pain syndrome is often thought of as a regional



of secondary hyperalgesia of peripheral neural



pain syndrome in contrast to fibromyalgia as a



originJ . 28



widespread syndrome.



myofascial pain are always secondary to neu



that as many as 45% of patients with chronic



ropathies, especially radiculopathies. By apply



myofascial pain have generalized pain in three



ing Cannon and Rosenblueth's law of dener



or four quadrants3 . 4 1 3 . 5 1



vation, Gunn concluded that myofascial pain



may also meet the ACR criteria for fibromy



is the result of functional or structural altera



algia, they featured myofascial trigger points



tions within the central and peripheral nervous



within taut bands as the main source of their



system304



pain, making myofascial pain syndrome the pre



eth's law of denervation, nerves and their in



ferred diagnosis.



nervated structures develop "supersensitivity"



exist in isolation without involvement of other



when the nerves are not functioning properly329



structures, or be associated with other muscu



Gunn described that the autonomic phenomena,



loskeletal disorders, including facet joint inju



including vasomotor, sudomotor, and pilomotor



ries, disc herniations, osteoarthritis, or as part



changes, are features of the neuropathy model



of post-laminectomy syndromes.



and



a complication of certain medical conditions,



points3 . 04



not



specifically
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posture and functional movement patterns.305



Diagnosis The main criterion for the diagnosis of myo fascial pain syndrome is the presence of an active myofascial trigger point, an exquisitely sensitive region in a taut band of skeletal muscle consisting of multiple sensitive trigger loci.330·33J Most patients complain of more global, diffuse pain and are not aware that specific myofascial trigger points may cause their pain. The key fea tures of the trigger point have been established by Simons, Travell, and Simons and are listed in Table 6_2.305 The diagnosis of myofascial pain syndrome is made by systematic palpation of taut bands and myofascial trigger points, following a review of the patient's history, and an assessment of



The patient's pain pattern and range-of-motion restrictions usually point the clinician to the involved muscles. According to Gerwin and col leagues, the minimum criteria that must be satis fied in order to distinguish a myofascial trigger point from any other tender area in muscle are a taut band and a tender point in that taut band. The presence of a local twitch response, re ferred pain, or reproduction of the person's symptomatic pain increased the certainty and specificity of the diagnosis of myofascial pain syndrome3. 32 tiate between myofascial taut bands and general muscle spasms.3]3



Spasms can be defined as



electromyographic activity as the result of in creased neuromuscular tone of the entire muscle. A taut band is a localized contracture within the muscle without activation of the motor end



Table 6-2 Criteria for Identifying a Myofascial



plate334 The taut band, trigger point, and local



Trigger Point



twitch response are objective criteria, identified



Essential criteria



response from the patient.



solely by palpation, that do not require a verbal



1. Taut band palpable (if muscle is accessible).



2.



Exquisite spot tenderness of a nodule in a taut band.



3. Patient's recognition of current pain



4.



sponse is an indication of the presence of an active trigger point. contraction of the taut band that can be recorded electromyographically, be felt with the needle during trigger point injection or needling, or ob



complaint by pressure on the tender



served visually or on diagnostic ultrasound. It is



nodule (identifies an active trigger point).



mediated primarily through the spinal cord with



Painful limit to full stretch range of motion.



out supraspinal influence.]30,335 The patient's body type and specific muscle determine the



Confirmatory observations



ease of soliciting a local twitch response.



1. Visual or tactile identification of local twitch 2. Imaging of a local twitch response induced 3.



several authors; however, it was only recently



by needle penetration of tender nodule.



established by Gerwin and colleagues for the



Pain or altered sensation (in the distribution



five major features of the trigger poi'nt3. 32.3363- 39



expected from a trigger point in that muscle) on compression of tender nodule.



4.



The interrater reliability of the myofascial trigger point examination has been studied by



response.



Electromyographic demonstration of spontaneous electrical activity characteristic of active loci in the tender nodule of a taut band.



Source: Reprinted



Even in this study, a team of recognized experts could initially not agree. Only after developing consensus regarding the criteria, did the experts agree, which indicates that training is essential for



the



identification



of myofascial trigger



points. Gerwin and colleagues established that



D.G. Simons, J.G. Myofascial Pain and Dysfunction: The Trigger Point Manual2lE, Vol. 1, Lippincott Williams & Wilkins, © 1999. with permission from



Travell, and LS. Simons,
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to obtain and, therefore, more commonly found



The diagnostic process must include the usual



in the extensor digitorum communis than in the



differential diagnostic considerations, and rule



infraspinatus muscle.



m



out other pathologica I processes. For example, in



The degree of stimulation required to repro



the examination of a patient with knee pain, the



duce a patient's usual pain determines whether a



clinician should consider ligamentous, menis



trigger point is considered active or latentJ40 An



cal, and capsular injuries, patellofemoral joint



active trigger point has a lower pain threshold



dysfunction, bursitis, tendinitis, and arthritis,



than a latent trigger point. A trigger point is



but also appreciate referred pain patterns and



considered active when normal physiological



the biomechanical implications of taut muscle



movements or postures cause pain, whereas a



bands and myofascial trigger points in the quad



latent trigger point requires a signif icant amount



riceps, hamstrings, gluteals and iliotibial band,



of mechanical stimulation to reproduce pain.



adductors, and calf muscles34 After establish



Various authors have suggested methods to ob



ing the initial diagnosis of myofascial pain



jectively quantify the amount of pressure re



syndrome, the clinician must determine any



quired to elicit a painful response from a trigger



mechanical, systemic, or psychological perpetu



point using algometry or palpometry; however,



ating factors that may contribute to the forma



it remains difficult to determine the distinguish



tion or persistence of myofascial trigger points.



ing features of active and latent myofascial trig ger points



J4 U42



It is important to realize that



Major mechanical factors to be considered in the diagnosis and management of myofascial



pressure algometry is influenced by nociceptors



pain syndrome include anatomic variations and



in the skin and subcutaneous tissuesJ4J



poor postures. Myofascial trigger points and



Both active and latent myofascial trigger points may cause dysfunction, including restric



taut bands may also contribute to further me chanical dysfunction.



tions in range of motion and muscle weak



Mechanical dysfunction is one of the main



ness.l2I In patients with acute myofascial pain,



problems of myofascial pain. Correcting me



restrictions in range of motion are primarily



chanical dysfunction has become the main ob



due to shortening of muscle fibers, pain, and



jective of Gunn's intramuscular stimulation ap



kinesiophobia. In chronic cases, soft tissue and



proach to myofascial pain syndrome.304 Physical



joint adhesions can further contribute to restric



therapists may use soft tissue mobilization as



tions in range of motion.344 Muscle weakness



well to correct mechanical dysfunction. For ex



without atrophy is often seen with myofascial



ample, considering that knee joint motion is



pain syndrome. Muscle weakness may be due to



accompanied by simultaneous coactivation of



pain, restrictions in range of motion, kinesiopho



the quadriceps and hamstrings muscles, any me



bia, inhibition of gamma motoneuron activity,



chanical discrepancy in either muscle group will



or reflex inhibition of anterior horn cell function



affect the resultant joint motion and possibly



as a result of painful sensory input.345J , 46



influence joint stability. It is conceivable that



tion of the trigger point can produce several



a taut band in the semimembranosis muscle re



autonomic phenomena (i.e., vascular effects,



stricts the mobility of the medial and, perhaps,



changes in skin temperature, and secretory, pi



even the lateral meniscus through its insertions.



lomotor, and trophic changes). Trophic changes



The semimembranosis muscle reinforces the



may lead to the development of so-called "satel



posteromedial aspect of the knee capsule. It can



lite trigger points" in the area of referred pain305



llex and internally rotate the tibia on the femur



Gunn considered the trophic changes essential



and pull the posterior horn of the media I menis



to the diagnosis and treatment of neuropathy304



cus posteriorly during flexion of the kneeJ49 Per



Autonomic changes are not specific for myofas



haps, a semimembranosis muscle shortened by



cial pain syndrome, as most pain syndromes



taut bands and myofascia I trigger points main



have an autonomic component.J47



tains the menisci in a relative posterior position
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and dysfunctional muscle



even during extension of the knee. points in the semimembranosis muscle increase the likelihood of menis



may,



cal injury. 348 In addition to



fascial trigger Doints.



or confirm the



syndrome.362-365



the local and treat-



Gunn advocated



or imaging studies avail of myofascial



the paraspinal muscles at the levels of seg mental innervation, including L2-3, L4-5304



patterns. It does



not demonstrate the electrical activity of myo



syn resolu



and



in Gunn's footsteps, Fischer



tion



was not sensitive



to



but allowed



also promoted treatment of the paraspinal mus



visualize the actual



cles, as well as the supraspinous and interspinous



researchers to visualize the twitch response of



ligaments.



the taut band



Where Gunn recommended dry



of the multifidi



Fischer rec



ommended lidocaine iniections into the 304)50



stimulation of the



point by insertion of a hypodermic needle.



Clinical Characteristics



Systemic medical factors that can interfere patients



with recovery from



complain of dif



are medical conditions that either affect the



fuse



muscle energy system or otherwise interfere



body, as opposed to f ibromyalgia, which



with muscle metabolism.



features widesoread Dain. In some instances. pa-



conditions include



Commonly seen



confined to one or more regions of the



folic acid, and vitamin



insufficiencies and hypothyroidism. factors are gout, hyper-



Less common



and infections,



recurrent



yeast infections and



however, there



lion, taut bands and



are no epidemiologic studies supporting these clinical observations320 Psychological perpetu factors may include depression, stressful life



anger, and



Patients with myofascial



syndrome



to have and more tionships than syndromes, such as arthritis. Some authors have questioned the validity of



mechanisms. J 27.



syndrome or its underlying the past few



years, several objective features have been de



a common precur sor to myofascial pain syndrome. pain



scribed in the scientific literature that further substantiate the existence of myofascial



associated with



points. Several researchers established that



may report such as



fatigue, and increased irrita-



ger points have a specific electrical discharge characteristic when using needle electromyogIndwelling



Y,,",.. Phd



does not replace manual



Pain



An active



add any significant value to the clinical tic process358 36J Surface electromyography can



trigger point refers



usually to a distant site. The referred is not



be valuable for identifying muscle
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restricted to



segmental



or to peripheral nerve distributions.
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Although typical referred pain patterns have
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drome, yet became a significant factor during



been established, there is considerable variation



the recovery. For example, a patient with a sig



in between patients305,307



nificant leg length discrepancy may never have



in



reference



zones



is



described



as



"deep



had low back pain; however, following a motor



tissue pain" of a dull and aching nature. Occa



vehicle accident, the discrepancy may become



sionally, patients may report burning or tingling



a critical perpetuating factor for myofascial trig



sensations.30 5J,



ger points in the quadratus lumborum muscle.



By mechanically stimulat



ing an active trigger point, patients may report



Gunn maintained that this is due to an already



the reproduction of their pain, either immedi



supersensitive peripheral nervous system. The



ately or after a 10- to IS-second delay. Me



added stress of a motor vehicle accident may



chanical stimulation can consist of manual pres



exceed the patient's threshold and result in



sure, needling of the trigger point, movement of



complaints of persistent pain.J04 According to



the involved body region, and postural strains,



Simons, Travell, and Simons, the most common



such as forward head posture or pressure on the



anatomic variations are leg length discrepancy,



gluteal muscles in sitting. Even physiological



small hemipelvis, short upper arm syndrome,



muscle tone at rest may stimulate an active trig



and long second metatarsal syndrome3053, 07



ger point, which is indicative of hypersensitiv



Leg length discrepancies may be due to congeni



ity of the nervous system. Normally, skeletal



tal, developmental, traumatic, or pathological



muscle nociceptors require high intensities of



changes in one of the osseous I inks of the lower



stimulation and they do not respond to mod



extremity kinetic chain. A distinction must be



erate local pressure, contractions, or muscle



made between a structural and a functional leg



stretches334J.71



length discrepancy. Structural discrepancies are



myofascial pain syndrome; however, it is more



due to true anatomic differences in length of the



common and much easier to elicit over myo



femur or tibia, whereas functional discrepancies



fascial trigger points340 Normal muscle tissue



can be caused by hip adductor contractures, hip



and other body tissues may also refer pain to dis



capsule tightness, or by unilateral innominate



tant regions with mechanical pressure (i.e., the



rotation. Leg length discrepancies and pelvic



skin, zygopophyseal joints , or internal organs),



asymmetries may produce muscle imbalances



making referred pain elicited by stimulation of a



and postural adjustments and result in the devel



tender location a nonspecific finding.306,



opment of myofascial trigger points.J7S Short



Gunn no longer considers referred pain an essen



upper arms result in pronated shoulders, pecto



tial feature of myofascial pain syndrome, which



ral muscle shortening, and abnormal loading



has become one of the differences between



of neck and trunk muscles, as the individual



Gunn's diagnostic and treatment approach and



attempts to find a comfortable position when



Simons, Travell, and Simons' approach.305.J77



seated. Another cause of biomechanical stress



Referred pain is no longer considered a diag



on muscle that can lead to persistent myofascial



nostic symptom but can guide a clinician to de



trigger points is a long second metatarsal bone.



termine which muscles have active myofascial



In this situation, the normal, stable tripod sup



trigger points (Figures 6



port of the foot created by the first and second metatarsal bones anteriorly, and the heel posteri



Anatomic Variations



orly, may not occur. Instead, in some individuals



Many persons with myofascial pain syndrome



with this foot configuration, weight is carried



feature anatomic variations that may contribute



on a knife-edge from the second metatarsal head



to myofascial trigger point formation. It is not



to the heel, overloading the peroneus longus.



unusual that a particular anatomic variation did



Diagnostic callus formation occurs in these in



not cause any dysfunction prior to the event



dividuals in the areas of abnormal loading, under



that resulted in the onset of myofascia I pain syn-



the second metatarsal head, and on the medial
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Figure 6-4 Referred pain patterns of the gluteus minimus muscle mimic sciatic nerve pain. Source: Reprinted with permission from Mediclip, Manual Medicine 2, version LOa, Williams & Wilkins.
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Figure 6-5 Referred pain patterns from trigger points in the infraspinatus muscle mimic a C6 racliculopathy. Source: Reprinted witll permission from Mediclip. Manual Medicine 2, version 1.0a., Williams & Wilkins.



aspect of the foot at the great toe and first meta tarsal head.320 Although there is still consider able controversy regarding the biomechanical implications of poor occlusion on the develop



and their associated pain problems of headaches, tooth, and facial pain379J80 Posture



ment of myofascial trigger points in the cranio



Abnormal postures can result in muscle im



mandibular muscles, it is likely that occlusal



balances, the formation of myofascial trigger



problems, including missing teeth and early con



points in adaptively shortened or lengthened



tacts, contribute to mechanical stress on muscles



muscles, joint hypomobility and hypermobility,
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and nerve compression. Forward head posture is



•



Pain or ache on prolonged standing



the IllOSt common postural deviation in chronic



•



Pain decreased by rest or gentle move ments



pain patients, including patients with myofascial pain syndrome. 3 78,381 The biomechanical and myofascial aspects of the forward head posture are fully discussed in Chapter 7. The typical symptoms in this particular scenario (Table 6-3) can include:



•



Intermittent cervical, thoracic, or lumbar Unilateral or bilateral headaches and facial pam



•



Myofascial trigger points in multiple muscle sites



•



Upper extremity referred pain or paresthe sia in the absence of neurological f indings



•



petitive arm movements are at increased risk for developing myofascial pain syndrome3. Work tasks with high repetition frequency and



pam •



Several studies have shown that occupational groups with constrained work postures and re



Difficulty sitting for a long period of time, especially in deep, soft chairs or bucket seats that accentuate forward-head posture



static muscle loading may actually decrease the pain pressure threshold and result in allo dynia and hyperalgesia.384 Awkward postures are common in the workplace and include ex cessive wrist flexion and extension, ulnar and radial abduction, forearm supination and pro nation, extended reaches beyond the shoulder reach envelope, and pinch grips that are either too wide or too narrow.



Skubick and col



leagues demonstrated that asymmetrical loading of the sternocleidomastoid muscles and cervical paraspinal muscles can result in carpal tunnel syndrome,38 increased risk include musicians, data entry op erators and typists, industrial workers, and as



Table 6-3 Postural Problems Found in 164 Patients with Myofascial Pain Syndrome of the Head and Neck



sembly line workers.388-392 leagues reported the onset of myofascial pain syndrome in various occupational groups with



N



%



Body



monotonous repetitive work382 In a study of pa tients with cumulative trauma disorders, 94,5% were



Poor silting/standing posture



157



96.0



Forward head tilt



139



84.7



Rounded shoulders



135



82.3



Poor tongue p os ition



111



67.7



Abnormal l o rdosis



76



46.3



Scoliosis



26



15.9



140



85.5



diagnosed



with myofascial pain



syn



drome3, 83



Pathogenesis Musculoskeletal A bllormalilies There is some evidence of histologic changes



Occlusion Slide from retruded contact position to intercuspal contact



at the site of myofascial trigger points identifi able by light microscopy3. 34



position of 1 mm or greater



113



68,9



Class II, D ivi sion 1



96



58,5



Class II, Division 2



51



31.1



Class III



16



9.8



Unilateral occlusal prematurities in intercuspal contact position



Source: Reprinted with permission from J,R, Fricton, Myo fascial Pain Syndrome: Characteristics and Clinical Epidemiol ogy, Advances in Pain Research and Therapy, © 1989, Lippincott Williams & Wilkins,



Vol.



19,



p,



121,



and Wallraff reported damaged fibril structures in "myogeloses." observed degenerative changes of the I-bands, in addition to capillary damage, a focal accu mulation of glycogen, and a disintegration of the myofibrillar network,393-395 In 1995, Gar iphianova described pathological changes with biopsy studies of myofascial trigger points, including a decrease in quantity of mitochon
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dria, possibly indicating metabolic distress396



blockers caused myofascial trigger points, pre



Reitinger and colleagues also reported patho



sumably based on their ability to prevent cal



logic alterations of the mitochondria, as welJ



cium re-uptake40'



as increased A-bands and decreased I-bands in muscle sarcomeres of myofascial trigger points in the gluteus medius muscle; however, they did



Electrophysiologic Abnormalities In J 957, Weeks and Travell published a report



not describe their definition of a trigger point397



that outlined a characteristic electrical activity



Pongratz and Spath noticed segmental degenera



of a myofascial trigger point358 It was not until



tion of muscle fibers with concomitant edema



1993 that Hubbard and Berkoff confirmed the



and histiocytic cellular reaction3. 98



presence of specific electromyographic activity in myofascial trigger points of the trapezius



Energy Crisis Hypothesis



muscle.



Both the local tenderness and taut bands char acteristic of myofascial pain s yndrome are pro



greater than the electromyographic activity in a nontender area of the same muscle.



posed to be associated with the "energy crisis



corded both low amplitude continuous action



hypothesis."305



potentials and intermittent spikes from active



there is decreased circulation and local ischemia



myofascial trigger points359 Simons and col



in a myofascial trigger point due to sustained



leagues reported similar action potentials of 10



sarcomere shortening. Studies by Bri.ickle and



to 50 flV, which they defined as "spontaneous



colleagues, measuring extremely low oxygen



electrical activity," in contrast to the intermit



levels (5% of normal) within myofascial trigger



tent biphasic spikes of 100 to 600 flV360,J61



points, appeared to confirm the hypoxia com



electrical activity is not mediated through the



ponent of the energy crisis hypothesis.399



spine or supraspinal influences, suggesting that



shortening of the actin-myosin complex can be



it may be a motor endplate phenomenon. The



caused by a traumatic release of calcium either



electrical activity was found to be similar to



from the sarcoplasmic reticulum or from a fail



abnormal endplate potentials, associated with an



ure to restore adenosine triphosphate. The pos



excessive release of acetylcholine, which affects



sible roles of titin and nebulin have not yet been



the voltage gated sodium channels of the sarco



considered in the etiology of myofascial trigger



plasmic reticulum and increases the intracellular



points. Adenosine triphosphate is essential for



calcium Jevels306.402-404 Gunn articulated that



normal functioning of the calcium pump, as well



the relative increase of acetylcholine release



as for the release of the actin-myosin complex.



into the muscle may be the result of neural dys



A shortage of adenosine triphosphate can result



function, associated with a decrease of the avail



in local muscle contractures or taut bands.334



able acetylcholinesterase and the renewed ac



The pathologic alterations of the mitochondria



tivation of acetylcholine receptors throughout



can further contribute to a shortage of adenos



the muscle304



ine triphosphate. Termination of a muscle con



are, in fact, newly formed acetylcholine recep



traction is normally accomplished by pumping



tors405,406



calcium back into the sarcoplasmic reticulum



It is not clear whether there



Several studies have demonstrated that myo



against a large concentration gradient.



fascial trigger points are nearly always located



impaired calcium pump, the intracellular cal



in the region of the motor endplate zone.J61,407



cium concentration stays elevated, and the actin



Hong proposed that a palpable myofascial trig



and myosin filaments become continuously ac



ger point consists of multiple discrete sensible



tivated400



Shenoi and Nagler confirmed that



loci.



an impaired reuptakc of calcium into the sar



sitized nociceptive nerve endings.



coplasmic reticulum can cause myofascial trig



that these spots represent abnormal motor end



ger points. They reported that calcium channel



plates4. 07 4.o8
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points are probably associated with dysfunc



vous system. The two concepts are not mutually



tional motor endplates3 05 The finding that in



exclusive. There is, however, little evidence that



jections with botulinum toxin are effective in



the effect of the autonomic nervous system



inactivating myofascial trigger points further supports the motor endplate hypothesis4 09- 41



on myofascial trigger points is applied via the muscle spindle. It is conceivable that, due to



Botulinum toxin is a neurotoxin that blocks the



the constant increased stress within a taut band,



release of acetylcholine from presynaptic cho



the muscle spindle is exposed to static loading,



linergic nerve endings. A recent study in mice



which may resu It in a steady discharge of im



demonstrated that the administration of botu



pulses, known as the static response of the



linum toxin resulted in a complete functional



muscle spindle.



repair of the dysfunctional endplates415



administration of phentolamine would reduce the electrical activity of the myofascial trigger



Autonomic Contributions



point. Static stress applied to the muscle spindle



Based on the finding that the electromyo



Illay lengthen the equatorial part of the intrafusal



graphic activity of myofascial trigger points in



muscle fibers; however, that would still not ex



creased as the result of psychological stress,



plain the formation of myofascial trigger points.



Hubbard and colleagues proposed that myofas



The mechanism of the interactions between the



cial trigger points are associated with the au



autonomic nervous system and myofascial trig



tonomic nervous system.4ICr-418



ger points needs further investigations. Direct



nomena have always been described as part of



connections between the sympathetic nervous



myofascial pain syndrome305 Several studies



system and muscle fibers have been established



have now shown that the administration of the



and may be critical for future studies.422



sympathetic blocking agent phentolamine sig



in 1981, Barker and Saito demonstrated that an



nificantly reduces the electrical activity of a



autonomic innervation is present to some extra



myofascial trigger point, which supports the hy



fusal muscle fibers.42J Recently, Ljung demon



pothesis that the autonomic nervous system is



strated that the extensor carpi brevis muscle is



involved in the pathogenesis of myofascial trig



supplied with heterogeneously distributed sym



ger points.4ISA'91n an uncontrolled biopsy study,



pathetic and sensory innervations in relation



Hubbard identified a single muscle spindle at



to small blood vessels424



the site where the spontaneous electrical activity



striated muscles have similar sympathetic nerve



was recorded.418 As the muscle spindle is auto



distributions, perhaps these sympathetic fibers



nomically innervated, Hubbard proposed that



can influence the contractibility of muscle fibers



myofascial trigger points are associated with



or alter the function of the motor endplate, es



dysfunctional muscle spindles. Partanen sup



pecially under pathological conditions.



ported this notion by expressing that, i n his



likely that the sympathetic influence on muscle



opinion, the cndplate spikes are indeed action



receptors has any functional significance under



potentials of intrafusal muscle fibers and that



physiological conditions, but under patholog



the "active spots" are in fact muscle spindles.



ical conditions, these sympathetic nerve end



Simons and colleagues refuted this, however,



ings may become sensitized by neuro-active



by demonstrating that the spike potentials are



substances released in the vicinity of the end



propagated by extrafusal muscle fibers and not



plates3054 , 25



by intrafusal fibers.42o.421 At this point, the available data are inconclu



Central Sensitization



sive.



As with f ibromyalgia, knowledge from the



the hypothesis that myofascial trigger points are



pain sciences must be considered. Local tender



dysfunctional motor endplates, whereas other



ness of myofascial trigger points is due to pe



studies support the role of the sympathetic ner



ripheral sensitization of nociceptors as well as
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neuroplastic



within the spinal dorsal have described



horn368 Vecchiet and sensory



over myofascial



They obser ved significant



on the dorsal horn have



similarities with the effects



when measured by eleetrica I



not



but also in the over



lying cutaneous and subcutaneous tissues. This is in contrast with their



to Mense, the effeets



of bradykinin



points. 42s The activity of the neuron



of the pain threshold over active only in the muscular



ischemia, static muscle contractions, and inflammation.



on fibromyal



tender points. In f ibromyalgia,



ing with the receptive f ield was measured an electrode placed in the minutes, the



cord. After field had ex



panded; afier 15 field no



in aU three tissues was present not



over



f ibromyalgia tender points, but also in other



interneurons are located over various segments,



nonpainful



pain may be experienced in



ger



With latent



outside the



innervation of the myofascial



the sensory



the cutaneous and subcutaneous tissues66A26.427



point, whieh



Afferent



from the conventiona I convergence



from



joints. skin, and



Mense's



viscera can result in central sensitization



This mechanism may result in the formation



the unmasking of "sleeping"



of satellite



rp(,pntr.,'



points in the area of the en-



noci



also



Bendtsen and



by low-threshold mechanosen sitive neurons430 The afferent input from these effective receptors may result in



the onset of referred



would be the result



of the time needed to unmask the interneurons with substance P and



summation in the dorsal horn and the appear



It is likely that



a similar process exists for craniomandibular



ance of new



fields. This means that



muscles, even



input from



ineffective



from the



now stimulate the neurons.



delay of



field. The



they do not receive input recep



cord, as new or



tive f ields were also identified after injection of mustard oil in the masseter muscle435 whereas



Mense emphasized that data from animal re search may not be fully applicable to the clinical



sia is the result of both peripheral sensitization 430.432,413 It and dorsal horn is interest



patient with



ing that Gllnn maintained that



f ied convergence projection



pain



syndrome is not dependent on



ceivable model for the referred pain phenomena seen in myofascial



to Gllnn, the



Another theory t o



pain syndrome are the functional deficiencies oflhe VOllS



based on



system. It appears that Gunn's



falls short in this



the modi offers a con



afferent neurons



innervating both muscle and



in the



as several studies have



is



of



viscera.



from one branch could activate



identified the nociceptive nature of active myo 9, 30 fascia I points.66.368.426,42742 4



the other branch antidromically. McMahon and



The unmasking processes of interneurons of the dorsal horn arc the pathophysiological basis



by reeording different conduction velocities in 436.4.17 In f ibers excited



of the modified convergence projection



the neuronal branches have been identified his



proposed by Mense.



tologically. The



inal



After identifying



field oHhe bieeps femoris muscle



of a rat, Mense injected a



dose of bra



Wall. offered evidence of



branching



would fall short in ex-



the sensation of



musclc pain be



cause one oHhe neuronal branches terminates in would also not explain re



dykinin in the tibialis anterior muscle. Bradyki



the skin. The



nin levels have been shown to increase during



ferred pain in a distant location, as the neuronal



Copyrighted Material



124



MYOFASCIAL MANIPULATION



not be



branches would



levels. Gunn no pain patterns of Needling the taut band



Management of



eliminate active



Pain Syndrome



The goals of treatment of myofascial pain



near the myotendonal



syndrome are restoration of normal tissue mobil



inactivate myofascial



trigger points and



by inactivating return to function.



can



addressing be divided into a



and a train-



or



or by noninvasive means. The myofas cial



As with any treatment



point is



for the



referred pain Q'tnrl"Amp There is evidence that needling trig



in one muscle group may eliminate



During the



control phase, inactivation of the myofascial



points in muscles that



to the re points.44!



trigger points is the main short-term goal. It



ferred pain area of the treated



is important to improve the circulation at the



Noninvasive techniques include manual therapy,



site of the myofascial pathological



point, to decrease activity, and to elimi



tbe use



relaxation training, of electrotherapy



nate the abnormal biomechanical force patterns



tural or mechanical stressors, and resolution



geMerated



of oossible underlying medical disorders that



the taut bands. Invasive



to tbe



intramuscular stimu



or maintenance



of a local 'mMrhpt;



Banks and col that autogenic



Steroid injections are not recommended for as they may induce



myofascial



relaxation training reduced the electrical activity of myotascial trigger



myopathy365 Invasive techniques are not without knowledge of anat



risks and require



for myofascial pain syndrome. The prac



omy, indications, and contraindications.4.l9,44



titioner must evaluate



Injections can



both soft tissue and



be



by



significantly443



Manual therapy is one of the basic treatment when indicated, treat



falls well within the scope of needling is



to underlying articular



a form of "mechanical stimulation," which in



mary and secondary



most physical



d ysfunction of muscles and



state laws is described



as one of the mechanisms of physical therapy



considered as a single functional unit.J71;,441 Soft



practice. Some



tissue mobilization is probably the most im



not allow dry not allowed to Maryland Board



therapy state laws do the skin. Recently, the



trigger



the intratissue and



intertissue mobility of the functional unit must be evaluated and treated as well. Effective soft



I n clinical



combination of Gunn's intramuscular stimula tion with Simons,



the actual



ment program. In addition [0



Therapy Examiners is indeed part of



cal



of the treat



manual therapy



as physical therapists are



tissue techniques include massage therapy



and Simons'



manipula sustained pres



point therapy appears to be especially effective,



sure over the myofascial



although clinical studies have not been com



and spray techniques combined with post-iso



pleted. Gunn



metric relaxation, or muscle energy/hold-relax 305307



correcting the biome



chanical aspects of taut bands by needling the taut bands in muscles combined with needling of paraspinal muscles at the same segmental



point, stretch



Correcting structural and functional discrep ancies may include soecific muscle
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on fibromyalgia. Patients must learn to modify



neurodynamic mobilizations, joint mobiliza 2 3 , 3 2 tions, orthotics, or postural re-education3o



their behaviors and avoid overloading the mus



Patients with chronic myofascial pain syndrome



cles without resorting to total inactivity.



usually present with poor postures and muscle imbalances with both adaptively shortened and lengthened muscles. muscles will not correct muscular imbalances and abnormal posture, and may cause further ag gravation of active myofascial trigger points, and increase pain and dysfunction. Overstretch



SOFT TISSUE LESION AND MECHANICAL DYSFUNCTION Def inition and Characteristics of Soft Tissue Mechanical Dysfunction



ing must be avoided as this may trigger myofas



Fibromyalgia, with its lack of specific diag



cial trigger points. Prior to initiating isotonic



nostic findings and diffuse pain patterns, repre



training and conditioning programs, abnormal



sents one end of a spectrum of pain severity



postures must be corrected. Already during the



and complexity and soft tissue mechanical dys



pain-control phase of the program, patients can



function represents the other end.



correct their postures and muscle imba lances



dysfunction, where mechanical pathology exists



by gently stretching shortened muscles, improv



and can be diagnosed, afflicts the greater por



ing neural mobility, and restoring basic function.



tion of patients with acute pain. There is usually



Correction and prevention of abnormal postures



overuse or direct trauma to the tissue that causes



require a comprehensive program to include ex



inflammation. A partial or full tear, as in a ham



ercises to restore normal dynamic vertebral sta



string tear or "pull," gastrocnemius tear, tennis



bilization and mobility, motor control, muscle



elbow, or de Quervain's disease, for example,



balances, strength, endurance, and breathing



are forms of soft tissue mechanical dysfunc



patterns. Many patients are aerobically decondi



tion. Facet hypomobility or hypermobility, mus



tioned, which, combined with poor posture, may



cular or movement imbalances, discogenic pa



cause adaptive shortening of the auxiliary respi



thologies, and sacroiliac joint dysfunction, for



ratory muscles, such as the scalenes, restricted



instance, all represent mechanical dysfunction



chest expansions, and paradoxical breathing.



characterized by soft tissue lesions. These dys



Paradoxical breathing should be corrected with



functions can be medically diagnosed and eval



, 3 2 , functional abdominal breathing3053



uated for specific pathologies. Treatment can



Cer



tain work tasks or activities of daily living may



commence based on evaluative findings and the



predispose a patient to chronic musculoskeletal



condition and reactivity of the tissue. Once soft



overload, increasing the risk of myofascial dys



tissue mechanical dysfunction becomes more



function. Considering activity-related aspects



subacute or chronic, clinicians should consider



of myofascial pain syndrome will enhance treat



whether myofascial trigger points have become



ment outcomes. Modifying the workplace or the



the main factor and, if so, alter the treatment



patient's work habits can be critical.



strategy accordingly.



continues to be exposed to certain workplace



The specific evaluation process for soft tissue



or other stress factors without modification of



mechanical dysfunction requires a systematic ap



the conditions, the potential cause of myofascial



proach. Looking for reproduction of pain based



dysfunction may not be addressed adequately.



on palpation, muscle contraction, or stretch helps



Throughout the treatment process, much atten



to localize the dysfunction to a specific lesion.



tion should be paid to educating the patient re



The purpose is to identify and define areas of



garding the etiology, perpetuating factors, and



somatic dysfunction and to localize a lesion site.



self-management. In patients with chronic myo



Somatic dysfunction can be defined as impaired



fascial pain, psychosocial issues must be as



or altered function of related components of the



sessed and addressed as outlined in the section



somatic system (body framework), skeletal, ar
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throdial, and myofascial structures. The criteria



observations and palpation, utilizing both



for dysfunction consist of:



active and passive testing.



• 



Structural or functional asymmetry of re lated parts of the musculoskeletal system,



Management of Soft Tissue Mechanical



ascertained by observation and palpation. • 



• 



Dysfunction



Tissue texture abnormality of the musculo skeletal system soft tissues (skin, fascia,



The clinical history will usually offer sub



muscle, ligament, or joint capsule) ascer



stantial clues to causes of the dysfunction, such



tained by observation and palpation.



as trauma, overuse, or lifestyle, among others.



Range-of-motion abnormality of a joint,



The evaluation will reveal specific findings



several joints, or regions of the musculo



that will allow for systematic development of



skeletal system (either restricted or hy



treatment plans specific to the particular pathol



permobile, qualitative changes in range of



ogy or dysfunction. Treatment is usually much



motion such as cogwheel movement, hesi



shorter term, and the prognosis for recovery is



tations, and compensations) ascertained by



the best of the three categories described.



REFERENCES I. Simons DG.



Muscle pain syndromes-part I Am j Phy"



13. Goldenberg DL. Fibrol1lyalgia and its relation to chronic



Med. 1975;54:289-3 I I.



fatigue syndrome, viral illness and immune abnormali ties .



2. Stockman R. The causes, pathology, and treatment of chronic rheumatism. Edinburgh Med



.l.



1904;15:



14. 



107-116.



Supp/. 1989;19:91-93.



Klein R. Fibromyalgic-Syndrom; eine nculO



endokrinologische Autoiml11unerkrankung'l



harten fLir die allgemeine Praxis. Mijnch Med Wochen sclll: 1921;6R:418-420.



15. Wol fe



Verlag; 193 I



.



6. TravelI JG, Rinzler SH. The rnyofaseial genesis of pain. 1952; I 1:452--434.



17. Clauw DJ, Schmidt M, et al. The relationship between fibromyalgia and interstitial



Medizin. 1997;35:290-294.



HA,



1997;31(I): 125-13 I 18. Ackenhcil



H.



M.



c yst i t is .



.l Psycilia/r Res.



.



Genetics and pathophysiology of alTectivc



disorders: relationship to fibrol11yalgia.



I: I 17-121.



Moldofsky



et al. The prevalcnce and characteris



virus infection. Another infectious disease relationship.



8. Gowers WR. A lecture on lumbago: its lessons and 1904;



K,



Arch In/em Mell. 1997; I 57(21):2497-2500.



7. Simons DG. Triggerpunkte und Myogclose. Ivlallilelle



BMJ.



Ross



Rheum. 1995;38: 19-2R.



shoulder and arm. .lAMA. 1942; I 20:417-422.



analogues.



F,



16. Buskila D, Shnaider A, et al. Fibl'Omyalgia in hepatitis C



5. Travell JG, Rinzlcr S, et at. Pain and disability of the



Pos/gmd Med.



IVIed



tics of fibromyalgia in the general population. Arrhri/is



4. Lange M. Die Muske/hiir/en (Myoge/osen). Mlinchen:



1. F. Lehmann's



DIsch



Woc-henschr. 1994;119(12):429-435.



3. Lange F, Eversbusch G. Die Bedeutung der Muskel



9. Smythe



./ Rhellma/o/



B erg PA,



Z



Rheumal()/.



199R;57(Suppl 2):5-7.



Two contributions to under



19. Crofford LJ. The hypothalamic-pituitary-adrenal stress



standing of the "fibrositis" syndrome. Bull Rheum Dis.



axis in fibrol11yalgia and chronic fatigue syndrome.



1977;2R:928-93I.



RhellllJalo/. 1998;57(Suppl 2):67-71



10. Yunus MB. Fibromyalgia syndrome: a need for uni form classification [editorial) .



./



RheulllalOl. 1983;10:



20. Krause K-H, Krause J, et at. Fibromyalgia syndrome and attention deficit hyperactivity disorder: is there



841-R44. II. Wolfe



F.



fibrositis. 12. Yunus



a AII/./ Med.



UP,



for the ther



1998;6(4) III-I16.



1986;81 (3A):99-104.



Kalyan-Raman



como rbidity and are there consequences



apy of fibromyalgia syndrome? .l MusclI/oske Pain.



Development of criteria for the diagnosis of



M B,



Z



et al. Primary fibromy



21. Ofrenbaecher M, Glatzeder K, et at. Selj:reportcd de



algia syndromc "nd myofascial p"in syndromc: clinical



pression, familial history of depression and fibrornyal



Arch Phys Med Re/wbil.



gia (FM), and ps ycho l ogica l distress ill patients with



features and muscle pathology. 19R8;69(6):451-454.



FM. Z RhelllllalOi.



Copyrighted Material



1998;57(Suppl 2):94-96.



L'vfuscle Pain Syndromes



22. Adler GK, Kinsley BT, ct al. Reduced hypothalamic



l27



39. Gerwin RD. Myofascial pain and fibromyalgia diagno



pituitary and sympathoadrenal responses to hypoglyce



sis and treatment. J Back and J'v{usculoskelelal Rehab.



mia in womcn with f'ibromyalgia syndrome. Am J Med.



1998;11:175-181.



1999; I 06(5):534-543.



40. Menninger



23. tluskila D,Odes LR,et al. Fibromyalgia in inflammatory



H. Other pain syndromes to be dilTerenti Z Rheumato/. 1998;57(Suppl



ated from fibromyalgia.



bowel diseasc. J Rhewnato/. 1999;26(5):



2)56-60



24. Masi AT Review of the epidemiology and criteria of



41



Wierzbicki AS, Lumb PJ, et aL High-dose atorvastatin



fibromyalgia and myofascial pain syndrome: concepts



therapy in severe heterozygous familial hypercholester



of illness in populations as applied to dysfunctional



olaemia. QJM. 1998;91(4):291-294.



syndromes.



J



Musculoske Pain. 1993;1(3/4):113-136.



F Fibromyalgia: on diagnosis and certainty.



42. Wolfe



25. Yunus 1vlB. Psychological aspects of fibromyalgia syn



drome: a component of' the dysfunctional spectrum syn



J



I'vlusculosi 

 View more...



Comments






















Report "Myofascial_Manipulation-_Theory_and_Clinical_Application-_2nd_Edition.pdf"






Please fill this form, we will try to respond as soon as possible.


Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description








Close
Submit















Share & Embed "Myofascial_Manipulation-_Theory_and_Clinical_Application-_2nd_Edition.pdf"





Please copy and paste this embed script to where you want to embed



Embed Script




Size (px)
750x600
750x500
600x500
600x400





URL










Close











About | 
Terms | 
Privacy | 
Copyright | 
Contact



 
 
 










Copyright ©2017 KUPDF Inc.








 SUPPORT KUPDF


We need your help! 


Thank you for interesting in our services. We are a non-profit group that run this website to share documents. We need your help to maintenance this website.

	
Donate

	
Sharing







To keep our site running, we need your help to cover our server cost (about $400/m), a small donation will help us a lot.





	
Share on Facebook

	
Share on Google+

	
Tweet

	
Pin it

	
Share on LinkedIn

	
Send email




Please help us to share our service with your friends.








No, thanks! Close the box.








