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Preface to the Sixth Edition

This sixth edition is a culmination of a dream I have had for many years. When the first edition was published in 1987, I hoped at that time that I would be able to develop a series of books that would meet the needs of rehabilitation clinicians in the area of musculoskeletal conditions. With the assistance of the other editors, James Zachazewski, Sandy Quillen, and Rob Manske, and with a number of experts in their respective fields, my dream has become a reality with the Musculoskeletal Rehabilitation Series, with Orthopedic Physical Assessment being one of the four books in the series.

In this edition of Orthopedic Physical Assessment, information has been updated in all of the chapters as it has been previously in other editions. In addition, and in response to a number of requests, I have put the references back into the book and moved the tables on the reliability and validity of many of the special tests to the Evolve website, where they are available for those who want them. Reliability studies for testing show variability in their outcomes, so I decided to highlight key tests using different icons because the value of the tests have been demonstrated clinically and/or statistically that they contribute to determining what the problem is. Hopefully this will help students and clinicians determine which tests could be effective depending on the pathology being presented.

This book, as the title suggests, is about assessing for musculoskeletal pathology. It is not a pathology textbook. As part of the Musculoskeletal Rehabilitation Series, the companion book to Orthopedic Physical Assessment is Pathology and Interventions in Musculoskeletal Rehabilitation, which goes into much greater detail on pathological conditions and their treatment. As “bookends” to these two books, Scientific Foundations and Principles of Practice in Musculoskeletal Rehabilitation provides information on healing of different tissue types, pain and aging, and the principles of different types of practice to treat different musculoskeletal tissue types; and Athletic and Sport Issues in Musculoskeletal Rehabilitation deals with more acute injuries and issues related to the more active individual, specific groups, and specific activities as they relate to sport.

Thanks to Elsevier, this edition is in full color. Although some black and white photographs still remain because of their value in demonstrating certain pathologies, I believe these colored additions greatly enhance the book. Not only have several new color photographs and line drawings been added to this edition, access to video clips on assessment and special tests are available on the Evolve website. These videos are identified throughout the book by a video icon [image: image].

I am grateful to the people who have provided input and constructive criticism to make the book better. The support of these people, my students, and family are greatly appreciated. The book is what it is because of their help and involvement.

David J. Magee


2014
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Chapter 1

Principles and Concepts

A musculoskeletal assessment requires a proper and thorough systematic examination of the patient. A correct diagnosis depends on a knowledge of functional anatomy, an accurate patient history, diligent observation, and a thorough examination. The differential diagnosis process involves the use of clinical signs and symptoms, physical examination, a knowledge of pathology and mechanisms of injury, provocative and palpation (motion) tests, and laboratory and diagnostic imaging techniques. It is only through a complete and systematic assessment that an accurate diagnosis can be made. The purpose of the assessment should be to fully and clearly understand the patient's problems, from the patient's perspective as well as the clinician's, and the physical basis for the symptoms that have caused the patient to complain. As James Cyriax stated, “Diagnosis is only a matter of applying one's anatomy.”1

One of the more common assessment recording techniques is the problem-oriented medical records method, which uses “SOAP” notes.2 SOAP stands for the four parts of the assessment: Subjective, Objective, Assessment, and Plan. This method is especially useful in helping the examiner to solve a problem. In this book, the subjective portion of the assessment is covered under the heading Patient History, objective under Observation, and assessment under Examination.

Although the text deals primarily with musculoskeletal physical assessment on an outpatient basis, it can easily be adapted to evaluate inpatients. The primary difference is in adapting the assessment to the needs of a bedridden patient. Often, an inpatient's diagnosis has been made previously, and any continuing assessment is modified to determine how the patient's condition is responding to treatment. Likewise, an outpatient is assessed continually during treatment, and the assessment is modified to reflect the patient's response to treatment.

Regardless of which system is selected for assessment, the examiner should establish a sequential method to ensure that nothing is overlooked. The assessment must be organized, comprehensive, and reproducible. In general, the examiner compares one side of the body, which is assumed to be normal, with the other side of the body, which is abnormal or injured. For this reason, the examiner must come to understand and know the wide variability in what is considered normal. In addition, the examiner should focus attention on only one aspect of the assessment at a time, for example, ensuring a thorough history is taken before completing the examination component. When assessing an individual joint, the examiner must look at the joint and injury in the context of how the injury may affect other joints in the kinetic chain. These other joints may demonstrate changes as they try to compensate for the injured joint.


Total Musculoskeletal Assessment


• Patient history

• Observation

• Examination of movement

• Special tests

• Reflexes and cutaneous distribution

• Joint play movements

• Palpation

• Diagnostic imaging





Each chapter ends with a summary, or précis, of the assessment procedures identified in that chapter. This section enables the examiner to quickly review the pertinent steps of assessment for the joint or structure being assessed. For further information, the examiner can refer to the more detailed sections of the chapter.


Patient History

A complete medical and injury history should be taken and written to ensure reliability. This requires effective and efficient communication on the part of the examiner and the ability to develop a good rapport with the patient and, in some cases, family members and other members of the health care team. This includes speaking at a level and using terms the patient will understand; taking the time to listen; and being empathic, interested, caring, and professional.3 Naturally, emphasis in taking the history should be placed on the portion of the assessment that has the greatest clinical relevance. Often the examiner can make the diagnosis by simply listening to the patient. No subject areas should be skipped. Repetition helps the examiner to become familiar with the characteristic history of the patient's complaints so that unusual deviation, which often indicates problems, is noticed immediately. Even if the diagnosis is obvious, the history provides valuable information about the disorder, its present state, its prognosis, and the appropriate treatment. The history also enables the examiner to determine the type of person the patient is, his or her language and cognitive ability, the patient's ability to articulate, any treatment the patient has received, and the behavior of the injury. In addition to the history of the present illness or injury, the examiner should note relevant past history, treatment, and results. Past medical history should include any major illnesses, surgery, accidents, or allergies. In some cases, it may be necessary to delve into the social and family histories of the patient if they appear relevant. Lifestyle habit patterns, including sleep patterns, stress, workload, and recreational pursuits, should also be noted.

It is important that the examiner politely but firmly keeps the patient focused and discourages irrelevant information. Questions and answers should provide practical information about the problem. At the same time, to obtain optimum results in the assessment, it is important for the examiner to establish a good rapport with the patient. In addition, the examiner should listen for any potential red flag signs and symptoms (Table 1-1) that would indicate the problem is not a musculoskeletal one or a more serious problem that should be referred to the appropriate health care professional.4,5 Yellow flag signs and symptoms are also important for the examiner to note as they denote problems that may be more severe or may involve more than one area requiring a more extensive examination, or they may relate to cautions and contraindications to treatment that the examiner might have to consider, or they may indicate overlying psychosocial issues that may affect treatment.6


[image: image] Yellow Flag Findings in Patient History That Indicate a More Extensive Examination May Be Required


	
• Abnormal signs and symptoms (unusual patterns of complaint)

• Bilateral symptoms

• Symptoms peripheralizing

• Neurological symptoms (nerve root or peripheral nerve)

• Multiple nerve root involvement

• Abnormal sensation patterns (do not follow dermatome or peripheral nerve patterns)

• Saddle anesthesia

• Upper motor neuron symptoms (spinal cord) signs

• Fainting

• Drop attacks

• Vertigo

• Autonomic nervous system symptoms

• Progressive weakness

• Progressive gait disturbances

• Multiple inflamed joints

• Psychosocial stresses

• Circulatory or skin changes
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Red Flag Findings in Patient History That Indicate Need for Referral to Physician



	Cancer
	
Persistent pain at night

Constant pain anywhere in the body

Unexplained weight loss (e.g., 4.5 to 6.8 kg [10 to 15 lbs] in 2 weeks or less)

Loss of appetite

Unusual lumps or growths

Unwarranted fatigue






	Cardiovascular
	
Shortness of breath

Dizziness

Pain or a feeling of heaviness in the chest

Pulsating pain anywhere in the body

Constant and severe pain in lower leg (calf) or arm

Discolored or painful feet

Swelling (no history of injury)






	Gastrointestinal/Genitourinary
	
Frequent or severe abdominal pain

Frequent heartburn or indigestion

Frequent nausea or vomiting

Change in or problems with bowel and/or bladder function (e.g., urinary tract infection)

Unusual menstrual irregularities






	Miscellaneous
	
Fever or night sweats

Recent severe emotional disturbances

Swelling or redness in any joint with no history of injury

Pregnancy






	Neurological
	
Changes in hearing

Frequent or severe headaches with no history of injury

Problems with swallowing or changes in speech

Changes in vision (e.g., blurriness or loss of sight)

Problems with balance, coordination, or falling

Faint spells (drop attacks)

Sudden weakness
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Data from Stith JS, Sahrmann SA, Dixon KK, et al: Curriculum to prepare diagnosticians in physical therapy. J Phys Ther Educ 9:50, 1995.




The patient's history is usually taken in an orderly sequence. It offers the patient an opportunity to describe the problem and the limitations caused by the problem as he or she perceives them. To achieve a good functional outcome, it is essential that the clinician heed to the patient's concerns and expectations for treatment. After all, the history is the patient's report of his or her own condition. The clinician should ask questions that are easy to understand and should not lead the patient. For example, the examiner should not say, “Does this increase your pain?” It would be better to say, “Does this alter your pain in any way?” The examiner should ask one question at a time and receive an answer to each question before proceeding with another question. Open-ended questions ask for narrative information; closed or direct questions ask for specific information. Direct questions are often used to fill in details of information given in open-ended questions, and they frequently require only a one-word answer, such as yes or no. In any musculoskeletal assessment, the examiner should seek answers to the following pertinent questions.


1. What is the patient's age and sex? Many conditions occur within certain age ranges. For example, various growth disorders, such as Legg-Perthes disease or Scheuermann disease, are seen in adolescents or teenagers. Degenerative conditions, such as osteoarthritis and osteoporosis, are more likely to be seen in an older population. Shoulder impingement in young people (15 to 35 years) is more likely to result from muscle weakness, primarily in the muscles controlling the scapula, whereas the condition in older people (40+ years) is more likely to be the result of degenerative changes in the shoulder complex. Some conditions show sex and even race differences. For example, some cancers are more prevalent in men (e.g., prostrate, bladder), whereas others occur more frequently in women (e.g., cervical, breast), yet still others are more common in white people.

2. What is the patient's occupation? What does the patient do at work? What is the working environment like? What are the demands and postures assumed?7 For example, a laborer probably has stronger muscles than a sedentary worker and may be less likely to suffer a muscle strain. However, laborers are more susceptible to injury because of the types of jobs they have. Because sedentary workers usually have no need for high levels of muscle strength, they may overstress their muscles or joints on weekends because of overactivity or participation in activity that they are not used to. Habitual postures and repetitive strain caused by some occupations may indicate the location or source of the problem.

3. Why has the patient come for help? This is often referred to as the history of the present illness or chief complaint. This part of the history provides an opportunity for patients to describe in their own words what is bothering them and the extent to which it bothers them. It is important for the clinician to determine what the patient wants to be able to do functionally and what the patient is unable to do functionally. It is also essential to ensure that the clinician knows what is important to the patient in terms of outcome, whether the patient's expectations for the following treatment are realistic, and what direction functional treatment should take to ensure the patient can, if at all possible, return to his or her previous level of activity or realize his or her expected outcome.8

4. Was there any inciting trauma (macrotrauma) or repetitive activity (microtrauma)? In other words, what was the mechanism of injury, and were there any predisposing factors? If the patient was in a motor vehicle accident, for example, was the patient the driver or the passenger? Was he or she the cause of the accident? What part of the car was hit? How fast were the cars going? Was the patient wearing a seat belt? When asking questions about the mechanism(s) of injury, the examiner must try to determine the direction and magnitude of the injuring force and how the force was applied. By carefully listening to the patient, the examiner can often determine which structures were injured and how severely by knowing the force and mechanism of injury. For example, anterior dislocations of the shoulder usually occur when the arm is abducted and laterally rotated beyond the normal range of motion (ROM), and the “terrible triad” injury to the knee (i.e., medial collateral ligament, anterior cruciate ligament, and medial meniscus injury) usually results from a blow to the lateral side of the knee while the knee is flexed, the full weight of the patient is on the knee, and the foot is fixed. Likewise, the examiner should determine whether there were any predisposing, unusual, or new factors (such as, sustained postures or repetitive activities, general health, or familial or genetic problems) that may have led to the problem.9

5. Was the onset of the problem slow or sudden? Did the condition start as an insidious, mild ache and then progress to continuous pain, or was there a specific episode in which the body part was injured? If inciting trauma has occurred, it is often relatively easy to determine the location of the problem. Does the pain get worse as the day progresses? Was the sudden onset caused by trauma, or was it sudden with locking because of muscle spasm (spasm lock) or pain? Is there anything that relieves the symptoms? Knowledge of these facts helps the examiner make a differential diagnosis.

6. Where are the symptoms that bother the patient? If possible, have the patient point to the area. Does the patient point to a specific structure or a more general area? The latter may indicate a more severe condition or referral of symptoms (yellow flag). The way in which the patient describes the symptoms often helps to delineate problems. Has the dominant or nondominant side been injured? Injury to the dominant side may lead to greater functional limitations.

7. Where was the pain or other symptoms when the patient first had the complaint? Pain is subjective, and its manifestations are unique to each individual. It is a complex experience involving several dimensions (Figure 1-1).10 If the intensity of the pain or symptoms is such that the patient is unable to move in a certain direction or hold a particular posture because of the symptoms, the symptoms are said to be severe. If the symptoms or pain become progressively worse with movement or the longer a position is held, the symptoms are said to be irritable.11,12 Acute pain is new pain that is often severe, continuous, and perhaps disabling and is of sufficient quality or duration that the patient seeks help. Acute injuries tend to be more irritable resulting in pain earlier in the movement, or minimal activity will bring on symptoms, and often the pain will remain after movement has stopped.3 Chronic pain is more aggravating, is not as intense, has been experienced before, and in many cases, the patient knows how to deal with it. Acute pain is more often accompanied by anxiety, whereas chronic pain is associated with depression.13 When tissue has been damaged, substances are released leading to inflammation and peripheral sensitization of the nociceptors (also called primary hyperalgesia) resulting in localized pain. If the injury does not follow a normal healing pathway and becomes chronic, central sensitization (also called secondary hyperalgesia) may occur. Peripheral sensitization is a local phenomenon whereas central sensitization is a more central process involving the spinal cord and brain. Central sensitization manifests itself as widespread hypersensitivity to such physical, mental, and emotional stressors as touch, mechanical pressure, noise, bright light, temperature, and medication.14,15

[image: image]
Figure 1-1 The dimensions of pain. (Redrawn from Petty NJ, Moore AP: Neuromusculoskeletal examination and assessment: a handbook for therapists, London, 1998, Churchill-Livingstone, p. 8.)






Has the pain moved or spread? The location and spread of pain may be marked on a body chart, which is part of the assessment sheet (see Appendix 1-1). The examiner should ask the patient to point to exactly where the pain was and where it is now. Are trigger points present? Trigger points are localized areas of hyperirritability within the tissues; they are tender to compression, are often accompanied by tight bands of tissue, and, if sufficiently hypersensitive, may give rise to referred pain that is steady, deep, and aching. These trigger points can lead to a diagnosis, because pressure on them reproduces the patient's symptoms. Trigger points are not found in normal muscles.16


APPENDIX 1-1

Example of an Assessment Form
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In general, the area of pain enlarges or becomes more distal as the lesion worsens and becomes smaller or more localized as it improves. Some examiners call the former peripheralization of symptoms and the latter, centralization of symptoms.17–19 The more distal and superficial the problem, the more accurately the patient can determine the location of the pain. In the case of referred pain, the patient usually points out a general area; with a localized lesion, the patient points to a specific location. Referred pain tends to be felt deeply; its boundaries are indistinct, and it radiates segmentally without crossing the midline. The term, referred pain, means that the pain is felt at a site other than the injured tissue because the same or adjacent neural segments supply the referred site. Pain also may shift as the lesion shifts. For example, with an internal derangement of the knee, pain may occur in flexion one time and in extension another time if it is caused by a loose body within the joint. The examiner must clearly understand where the patient feels the pain. For example, does the pain occur only at the end of the ROM, in part of the range, or throughout the ROM?9

8. What are the exact movements or activities that cause pain? At this stage, the examiner should not ask the patient to do the movements or activities; this will take place during the examination. However, the examiner should remember which movements the patient says are painful so that when the examination is carried out, the patient can do these movements last to avoid an overflow of painful symptoms. With cessation of the activity, does the pain stay the same, or how long does it take for the pain to return to its previous level? Are there any other factors that aggravate or help to relieve the pain? Do these activities alter the intensity of the pain? The answers to these questions give the examiner some idea of the irritability of the joint. They also help the examiner to differentiate between musculoskeletal or mechanical pain and systemic pain, which is pain arising from one of the body's systems other than the musculoskeletal system (Table 1-2).18 Functionally, pain can be divided into different levels, especially for repetitive stress conditions.


Pain and Its Relation to Severity of Repetitive Stress Activity



• Level 1: Pain after specific activity

• Level 2: Pain at start of activity resolving with warm-up

• Level 3: Pain during and after specific activity that does not affect performance

• Level 4: Pain during and after specific activity that does affect performance

• Level 5: Pain with activities of daily living (ADLs)

• Level 6: Constant dull aching pain at rest that does not disturb sleep

• Level 7: Dull aching pain that does disturb sleep

NOTE: Level 7 indicates highest level of severity.




TABLE 1-2

Differentiation of Systemic and Musculoskeletal Pain



	Systemic
	Musculoskeletal



	
• Disturbs sleep

• Deep aching or throbbing

• Reduced by pressure

• Constant or waves of pain and spasm

• Is not aggravated by mechanical stress

• Associated with the following:

○ Jaundice

○ Migratory arthralgias

○ Skin rash

○ Fatigue

○ Weight loss

○ Low-grade fever

○ Generalized weakness

○ Cyclic and progressive symptoms

○ Tumors

○ History of infection


	
• Generally lessens at night

• Sharp or superficial ache

• Usually decreases with cessation of activity

• Usually continuous or intermittent

• Is aggravated by mechanical stress
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From Meadows JT: Orthopedic differential diagnosis in physical therapy—a case study approach, New York, 1999, McGraw Hill, p. 100. Reproduced with permission of the McGraw-Hill Companies.




9. How long has the problem existed? What are the duration and frequency of the symptoms? Answers to these questions help the examiner to determine whether the condition is acute, subacute, chronic, or acute on chronic and to develop some understanding of the patient's tolerance to pain. Generally, acute conditions are those that have been present for 7 to 10 days, subacute conditions have been present for 10 days to 7 weeks, and chronic conditions or symptoms have been present for longer than 7 weeks. In acute on chronic cases, the injured tissues usually have been reinjured. This knowledge is also beneficial in terms of how vigorously the patient can be examined. For example, the more acute the condition, the less stress the examiner is able to apply to the joints and tissues during the assessment. A full examination may not be possible in very acute conditions. In that case, the examiner must select those procedures of assessment that will give the greatest amount of information with the least stress to the patient. Does the patient protect or support the injured part? If so, this behavior signifies discomfort and fear of pain if the part moves, usually indicating a more acute condition.

10. Has the condition occurred before? If so, what was the onset like the first time? Where was the site of the original condition, and has there been any radiation (spread) of the symptoms? If the patient is feeling better, how long did the recovery take? Did any treatment relieve symptoms? Does the current problem appear to be the same as the previous problem, or is it different? If it is different, how is it different? Answers to these questions help the examiner to determine the location and severity of the injury.

11. Has there been an injury to another part of the kinetic chain as well? For example, foot problems can lead to knee, hip, pelvic, and/or spinal problems; elbow problems may contribute to shoulder problems; and hip problems can contribute to knee problems.

12. Are the intensity, duration, or frequency of pain or other symptoms increasing? These changes usually mean the condition is getting worse. A decrease in pain or other symptoms usually means the condition is improving. Is the pain static? If so, how long has it been that way? This question may help the examiner to determine the present state of the problem. These factors may become important in treatment and may help to determine whether a treatment is helping. Are pain or other symptoms associated with other physiological functions? For example, is the pain worse with menstruation? If so, when did the patient last have a pelvic examination? Questions such as these may give the examiner an indication of what is causing the problem or what factors may affect the problem. It is often worthwhile to give the patient a pain questionnaire, visual analog scale (VAS), numerical rating scale, box scale, or verbal rating scale that can be completed while the patient is waiting to be assessed.20,21 The McGill-Melzack pain questionnaire and its short form (Figures 1-2 and 1-3)22–24 provide the patient with three major classes of word descriptors—sensory, affective, and evaluative—to describe their pain experience. These designations are used to differentiate patients who have a true sensory pain experience from those who think they have experienced pain (affective pain state). Other pain-rating scales allow the patient to visually gauge the amount of pain along a solid 10-cm line (visual analogue scale) (Figure 1-4) or on a thermometer-type scale (Figure 1-5).25 It has been shown that an examiner should consistently use the same pain scales when assessing or reassessing patients to increase consistent results.26–29 The examiner can use the completed questionnaire or scale as an indication of the pain as described or perceived by the patient. Alternatively, a self-report pain drawing (see Appendix 1-1), which (with the training and guidelines of the raters) has been shown to have reliability, can be used for the same purpose.30

[image: image]
Figure 1-2 McGill-Melzack pain questionnaire. (From Melzack R: The McGill pain questionnaire: major properties and scoring methods. Pain 1:280–281, 1975.)





[image: image]
Figure 1-3 The short-form McGill pain questionnaire. Descriptors 1 to 11 represent the sensory dimension of pain experience, and descriptors 12 to 15 represent the affective dimension. Each descriptor is ranked on an intensity scale of 0 = none, 1 = mild, 2 = moderate, 3 = severe. The present pain intensity (PPI) of the standard long-form McGill pain questionnaire and the visual analogue scale (VAS) are also included to provide overall intensity scores. For actual examination, line would be 10 cm long. (Modified from Melzack R: The short-form McGill pain questionnaire. Pain 30:193, 1987.)





[image: image]
Figure 1-4 Visual analog scales (VASs) for pain. Example only. Note: For an actual examination, the lines would be 10 cm long.





[image: image]
Figure 1-5 “Thermometer” pain rating scale. (Redrawn from Brodie DJ, Burnett JV, Walker JM, et al: Evaluation of low back pain by patient questionnaires and therapist assessment. J Orthop Sports Phys Ther 11[11]:528, 1990.)





13. Is the pain constant, periodic, episodic (occurring with certain activities), or occasional? Does the condition bother the patient at that exact moment? If the patient is not bothered at that exact moment, the pain is not constant. Constant pain suggests chemical irritation, tumors, or possibly visceral lesions.18 It is always there, although its intensity may vary. If periodic or occasional pain is present, the examiner should try to determine the activity, position, or posture that irritates or brings on the symptoms, because this may help determine what tissues are at fault. This type of pain is more likely to be mechanical and related to movement and stress.18 Episodic pain is related to specific activities. At the same time, the examiner should be observing the patient. Does the patient appear to be in constant pain? Does the patient appear to be lacking sleep because of pain? Does the patient move around a great deal in an attempt to find a comfortable position?

14. Is the pain associated with rest? Activity? Certain postures? Visceral function? Time of day? Pain on activity that decreases with rest usually indicates a mechanical problem interfering with movement, such as adhesions. Morning pain with stiffness that improves with activity usually indicates chronic inflammation and edema, which decrease with motion. Pain or aching as the day progresses usually indicates increased congestion in a joint. Pain at rest and pain that is worse at the beginning of activity than at the end implies acute inflammation. Pain that is not affected by rest or activity usually indicates bone pain or could be related to organic or systemic disorders, such as cancer or diseases of the viscera. Chronic pain is often associated with multiple factors, such as fatigue or certain postures or activities. If the pain occurs at night, how does the patient lie in bed: supine, on the side, or prone? Does sleeping alter the pain, or does the patient wake when he or she changes position? Intractable pain at night may indicate serious pathology (e.g., a tumor). Movement seldom affects visceral pain unless the movement compresses or stretches the structure.11 Symptoms of peripheral nerve entrapment (e.g., carpal tunnel syndrome) and thoracic outlet syndromes tend to be worse at night. Pain and cramping with prolonged walking may indicate lumbar spinal stenosis (neurogenic intermittent claudication) or vascular problems (circulatory or vascular intermittent claudication). Intervertebral disc pain is aggravated by sitting and bending forward. Facet joint pain is often relieved by sitting and bending forward and is aggravated by extension and rotation. What type of mattress and pillow does the patient use? Foam pillows often cause more problems for persons with cervical disorders because these pillows have more “bounce” to them than do feather or buckwheat pillows. Too many pillows, pillows improperly positioned, or too soft a mattress may also cause problems.

15. What type or quality of pain is exhibited? Nerve pain tends to be sharp (lancinating), bright, and burning and also tends to run in the distribution of specific nerves. Thus, the examiner must have detailed knowledge of the sensory distribution of nerve roots (dermatomes) and peripheral nerves as the different distributions may tell where the pathology or problem is if the nerve is involved. Bone pain tends to be deep, boring, and localized. Vascular pain tends to be diffuse, aching, and poorly localized and may be referred to other areas of the body. Muscle pain is usually hard to localize, is dull and aching, is often aggravated by injury, and may be referred to other areas (Table 1-3). If a muscle is injured, when the muscle contracts or is stretched, the pain will increase. Inert tissue, such as ligaments, joint capsules, and bursa, tend to exhibit pain similar to muscle pain and may be indistinguishable from muscle pain in the resting state (e.g., when the examiner is taking the history); however, pain in inert tissue is increased when the structures are stretched or pinched. Each of these specific tissue pains is sometimes grouped as neuropathic pain and follows specific anatomical pathways and affect specific anatomical structures.18 The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) Pain Scale (Figure 1-6) has been developed to determine if neuropathic causes dominate the pain experience.31 Somatic pain, on the other hand, is a severe chronic or aching pain that is inconsistent with injury or pathology to specific anatomical structures and cannot be explained by any physical cause because the sensory input can come from so many different structures supplied by the same nerve root.12 Superficial somatic pain may be localized, but deep somatic pain is more diffuse and may be referred.32 On examination, somatic pain may be reproduced, but visceral pain is not reproduced by movement.32


TABLE 1-3

Pain Descriptions and Related Structures



	Type of Pain
	Structure




	Cramping, dull, aching
	Muscle



	Dull, aching
	Ligament, joint capsule



	Sharp, shooting
	Nerve root



	Sharp, bright, lightning-like
	Nerve



	Burning, pressure-like, stinging, aching
	Sympathetic nerve



	Deep, nagging, dull
	Bone



	Sharp, severe, intolerable
	Fracture



	Throbbing, diffuse
	Vasculature







[image: image]
Figure 1-6 The Leeds Assessment of Neuropathic Symptoms and Signs (LANSS) Pain Scale. (Modified from Bennett M: The LANSS Pain Scale: the Leeds assessment of neuropathic symptoms and signs, Pain 92:156–157, 2001.)





16. What types of sensations does the patient feel, and where are these abnormal sensations? If the problem is in bone, there usually is very little radiation of pain. If pressure is applied to a nerve root, radicular pain (radiating pain) results from pressure on the dura mater, which is the outermost covering of the spinal cord. If there is pressure on the nerve trunk, no pain occurs, but there is paresthesia, or an abnormal sensation, such as a “pins and needles” feeling or tingling. Paresthesia is an unpleasant sensation that occurs without an apparent stimulus or cause (to the patient). Autonomic pain is more likely to be a burning type of pain. If the nerve itself is affected, regardless of where the irritation occurs along the nerve, the brain perceives the pain as coming from the periphery. This is an example of referred pain.

17. Does a joint exhibit locking, unlocking, twinges, instability, or giving way? Seldom does locking mean that the joint will not move at all. Locking may mean that the joint cannot be fully extended, as is the case with a meniscal tear in the knee, or it may mean that it does not extend one time and does not flex the next time (pseudolocking), as in the case of a loose body moving within the joint. Locking may mean that the joint cannot be put through a full ROM because of muscle spasm or because the movement was too fast; this is sometimes referred to as spasm locking. Giving way is often caused by reflex inhibition or weakness of the muscles, and so the patient feels that the limb will buckle if weight is placed on it or the pain will be too great. Inhibition may be caused by anticipated pain or instability.
In nonpathological states, excessive ROM in a joint is called laxity or hypermobility. Laxity implies the patient has excessive ROM but can control movement in that range and no pathology is present. It is a function of the ligaments and joint capsule resistance.33 This differs from flexibility, which is the ROM available in one or more joints and is a function of contractile tissue resistance primarily as well as ligament and joint capsule resistance.33 Gleim and McHugh33 describe flexibility in two parts: static and dynamic. Static flexibility is related to the ROM available in one or more joints; dynamic flexibility is related to stiffness and ease of movement. Laxity may be caused by familial factors or may be job or activity (e.g., sports) related. In any case, laxity, when found, should be considered normal (Figure 1-7). If symptoms occur, then laxity is considered to be hypermobility and has a pathological component, which commonly indicates the patient's inability to control the joint during movement, especially at end range, which implies instability of the joint. Instability can cover a wide range of pathological hypermobility from a loss of control of arthrokinematic joint movements to anatomical instability where subluxation or dislocation is imminent or has occurred. For assessment purposes, instability can be divided into translational (loss of arthrokinematic control) and anatomical (dislocation or subluxation) instability.34 Translational instability (also called pathological or mechanical instability) refers to loss of control of the small, arthrokinematic joint movements (e.g., spin, slide, roll, translation) that occur when the patient attempts to stabilize (statically or dynamically) the joint during movement. Anatomical instability (also called clinical or gross instability, or pathological hypermobility) refers to excessive or gross physiological movement in a joint where the patient becomes apprehensive at the end of the ROM because a subluxation or dislocation is imminent. It should be noted that there is confusion in the application of the terms used to describe the two types of instability. For example, mechanical instability is sometimes used to mean anatomical instability because of anatomical or pathological dysfunction. Functional instability may mean either or both types of instability and implies an inability to control either arthrokinematic or osteokinematic movement in the available ROM either consciously or unconsciously during functional movement. These instabilities are more likely to be evident during high-speed or loaded movements. Both types of instability can cause symptoms, and treatment centers on teaching the patient to develop muscular control of the joint and to improve reaction time and proprioceptive control. Both types of instability may be voluntary or involuntary. Voluntary instability is initiated by muscle contraction, and involuntary instability is the result of positioning. Another concept worth remembering during assessment for instability is the circle concept of instability, which was originally developed from shoulder studies35,36 but is equally applicable to other joints. This concept states that injury to structures on one side of a joint leading to instability can, at the same time, cause injury to structures on the other side or other parts of the joint. Thus, an anterior shoulder dislocation can lead to injury of the posterior capsule. Similarly, anterolateral rotary instability of the knee leads to injury to posterior structures (e.g., arcuate-popliteus complex, posterior capsule) as well as anterior (e.g., anterior cruciate ligament) and lateral (e.g., lateral collateral ligament) structures. Thus, the examiner must be aware of potential injuries on the opposite side of the joint even if symptoms are predominantly on one side, especially when the mechanism of injury is trauma.

[image: image]
Figure 1-7 Congenital laxity at the elbow leading to hyperextension. This may also be called nonpathological hypermobility.





18. Has the patient experienced any bilateral spinal cord symptoms, fainting, or drop attacks? Is bladder function normal? Is there any “saddle” involvement (abnormal sensation in the perianal region, buttocks, and superior aspect of the posterior thighs) or vertigo? “Vertigo” and “dizziness” are terms often used synonymously, although vertigo usually indicates more severe symptoms. The terms describe a swaying, spinning sensation accompanied by feelings of unsteadiness and loss of balance. These symptoms indicate severe neurological problems, such as cervical myelopathy, which must be dealt with carefully and can (e.g., in cases of altered bladder function) be emergency conditions potentially requiring surgery. Drop attacks occur when the patient suddenly falls without warning or provocation but remains conscious.18 It is caused by neurological dysfunction especially in the brain.

19. Are there any changes in the color of the limb? Ischemic changes resulting from circulatory problems may include white, brittle skin; loss of hair; and abnormal nails on the foot or hand. Conditions such as reflex sympathetic dystrophy, which is an autonomic nerve response to trauma, however minor, can cause these symptoms, as can circulatory problems such as Raynaud's disease.

20. Has the patient been experiencing any life or economic stresses? These psychological stressors are sometimes considered to be yellow flags that alter both the assessment and subsequent treatment.37,38 Divorce, marital problems, financial problems, or job stress or insecurity can contribute to increasing the pain or symptoms because of psychological stress. What support systems and resources are available? Are there any cultural issues one should be aware of? Does the patient have an easily accessible living environment? Each of these issues may increase stress to the patient. Pain is often accentuated in patients with anxiety, depression, or hysteria, or patients may exaggerate their symptoms (symptom magnification) in the absence of objective signs, which may be called psychogenic pain.3,39,40 Thus, psychosocial aspects can play a significant role with injury.41–44 Because of the importance of these psychosocial aspects related to movement, questionnaires such as the Fear-Avoidance Beliefs Questionnaire (FABQ)45 (Figure 1-8) and the Tampa Scale for Kinesiophobia46–49 have been developed. Most of the studies related to the psychosocial aspects of injury have been related to the low back but could be used for other joints. The focus of these questionnaires is on the patient's beliefs about how physical activity and work affect his or her injury and pain.42,50,51 Table 1-4 outlines some of the psychological processes affecting pain.42 These processes have been divided into different colored “flags” (Table 1-5), but it is important to note that these psychological flags, other than the red flag, are different from pathological “flags” previously mentioned.44 Waddell and Main37 consider illness behavior normal with patients who are exhibiting both a physical problem and varying degrees of illness behavior (Table 1-6). In these cases, it may be beneficial to determine the level of psychological stress or to refer the patient to another appropriate health care professional.38 When symptoms (such as, pain) appear to be exaggerated, the examiner must also consider the possibility that the patient is malingering. Malingering implies trying to obtain a particular gain by a conscious effort to deceive.52


Reactions to Stress



• Aches and pains

• Anxiety

• Changed appetite

• Chronic fatigue

• Difficulty concentrating

• Difficulty sleeping

• Irritability and impatience

• Loss of interest and enjoyment in life

• Muscle tension (headaches)

• Sweaty hands

• Trembling

• Withdrawal



[image: image]
Figure 1-8 Fear-Avoidance Beliefs Questionnaire (FABQ). (Modified from Waddell G, Newton M, Henderson I, et al: A fear-avoidance beliefs questionnaire [FABQ] and the role of fear-avoidance beliefs in chronic low back pain and disability. Pain 52:166, 1993.)






TABLE 1-4

Summary of Psychological Processes



	Factor
	Description
	Possible Effect on Pain and Disability
	Example of Treatment Strategy




	Attention
	Pain demands our attention
	
• Vigilance may increase pain intensity

• Distraction may decrease its pain intensity


	
• Distraction techniques

• Interceptive exposure





	Cognitions
	How we think about our pain may influence it
	
• Interpretations and beliefs may increase pain and disability

• Catastrophizing (irrational thoughts that something is far worse than it is) may increase pain

• Negative thoughts and beliefs may increase pain and disability

• Expectations may influence pain and disability

• Cognitive sets may reduce flexibility in dealing with pain and disability


	
• Cognitive restructuring

• Behavioral experiments designed, for example, to disconfirm unrealistic expectations and catastrophizing





	Emotions and emotion regulation
	Pain often generates negative feelings; these negative feelings may influence the pain as well as fuel cognitions, attention, and overt behaviors
	
• Fear may increase avoidance behavior and disability

• Anxiety may increase pain disability

• Depression may increase pain disability

• Distress, in general, fuels negative cognitions and pain disability

• Positive emotions might decrease pain


	
• Cognitive-behavioral therapy programs for anxiety and depression

• Activation (to increase positive emotion)

• Relaxation

• Positive psychology techniques that promote well-being and positive emotions





	Overt behavior
	What we do to cope with our pain influences our perception of pain
	
• Avoidance behavior may increase disability

• Unlimited activity (overactivity) may provoke pain

• Pain behaviors communicate pain


	
• Operant, graded activity training

• Exposure in vivo

• Coping strategies training
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Modified from Linton SJ, Shaw WS: Impact of psychological factors in the experience of pain. Phys Ther 91:703, 2011.





[image: image] TABLE 1-5

Summary of Different Types of Psychological Flags
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TABLE 1-6

Spectrum of Clinical Symptoms and Signs



	
	Physical Disease
	Illness Behavior




	Pain
	
	



	Pain drawing
	Localized
Anatomic
	Nonanatomic
Regional
Magnified



	Pain adjectives
	Sensory
	Emotional



	Symptoms
	
	



	Pain
	Musculoskeletal or neurologic distribution
	Whole leg pain
Pain at the tip of the tailbone



	Numbness
	Dermatomal
	Whole leg numbness



	Weakness
	Myotomal
	Whole leg giving way



	Time pattern
	Varies with time and activity
	Never free of pain



	Response to treatment
	Variable benefit
	Intolerance of treatments
Emergency hospitalization



	Signs
	
	



	Tenderness
	Musculoskeletal distribution
	Superficial
Nonanatomic



	Axial loading
	Neck pain
	Low back pain



	Simulated rotation
	Nerve root pain
	Low back pain



	Straight leg raising
	Limited on formal examination
No improvement on distraction
	Marked improvement with distraction



	Motor
	Myotomal
	Regional, jerky, giving way



	Sensory
	Dermatomal
	Regional





From Waddell G, Main CJ: Illness behavior. In Waddell G, editor: The back pain revolution, Edinburgh, 1998, Churchill Livingstone, p. 162.




21. Does the patient have any chronic or serious systemic illnesses or adverse social habits (e.g., smoking, drinking) that may influence the course of the pathology or the treatment? In some cases, the examiner may use a medical history screening form (Figure 1-9) to determine the presence of conditions that may affect treatment or require referral to another health care professional.

[image: image][image: image]
Figure 1-9 Medical history screening card. (From Goodman CC, Snyder TK: Differential diagnosis in physical therapy, Philadelphia, 1990, WB Saunders.)





22. Is there anything in the family or developmental history that may be related, such as tumors, arthritis, heart disease, diabetes, allergies, and congenital anomalies? Some disease processes and pathologies have a familial incidence.

23. Has the patient undergone an x-ray examination or other imaging techniques? If so, x-ray overexposure must be considered; if not, an x-ray examination may help yield a diagnosis.

24. Has the patient been receiving analgesic, steroid, or any other medication? If so, for how long? High dosages of steroids taken for long periods may lead to problems, such as osteoporosis. Has the patient been taking any other medication that is pertinent? Anticoagulants (such as, aspirin or anticoagulant therapy) increase the chance of bruising or hemarthrosis because the clotting mechanism is altered. Patients may not regard over-the-counter formulations, birth control pills, and so on as medications. If such medications have been taken for a long period, their use may not seem pertinent to the patient. How long has the patient been taking the medication? When did he or she last take the medication? Did the medication help?53 It is also important to determine whether medication is being taken for the condition under review. If analgesics or anti-inflammatories were taken just before the patient's visit for the assessment, some symptoms may be masked.

25. Does the patient have a history of surgery or past/present illness? If so, when was the surgery performed, what was the site of operation, and what condition was being treated? Sometimes, the condition the examiner is asked to treat is the result of the surgery. Has the patient ever been hospitalized? If so, why? Health conditions such as high blood pressure, heart and circulatory problems, and systemic diseases (e.g., diabetes) should be noted because of their effect on healing, exercise prescription, and functional activities.3



Taking an accurate, detailed history is very important. Listen to the patient—he or she is telling you what is wrong! With experience, the examiner should be able to make a preliminary “working” diagnosis from the history alone. The observation and examination phases of the assessment are then used to confirm, alter, or refute the possible diagnoses. What an examiner looks for in observation and tests for in examination is often related to what she or he has found when taking a history.





Observation

In an assessment, observation is the “looking” or inspection phase. Its purpose is to gain information on visible defects, functional deficits, and abnormalities of alignment. Much of the observation phase involves assessment of normal standing posture (see Chapter 15). Normal posture covers a wide range, and asymmetric findings are common. The key is to determine whether these findings are related to the pathology being presented. The examiner should note the patient's way of moving as well as the general posture, manner, attitude, willingness to cooperate, and any signs of overt pain behavior.54 Observation may begin in the waiting room or as the patient is being taken to the assessment area. Often the patient is unaware that observation is occurring at this stage and may present a different picture. The patient must be adequately undressed in a private assessment area to be observed properly. Male patients should wear only shorts, and female patients should wear a bra or halter top and shorts. Because the patient is in a state of undress, it is essential for the examiner to explain that observation and detailed looking at the patient are integral parts of the assessment. This explanation may prevent a potentially embarrassing situation that can have legal ramifications.


Overt Pain Behavior54


• Guarding—Abnormally stiff, interrupted or rigid movement while moving the joint or body from one position to an other

• Bracing—A stationary position in which a fully extended limb supports and maintains an abnormal distribution of weight

• Rubbing—Any contact between hand and injured area (i.e., touching, rubbing, or holding the painful area)

• Grimacing—Obvious facial expression of pain that may include furrowed brow, narrowed eyes, tightened lips, corners of mouth pulled back and clenched teeth

• Sighing—Obvious exaggerated exhalation of air usually accompanied by the shoulders first rising and then falling; patients may expand their cheeks first





As the patient enters the assessment area, the examiner should observe his or her gait (see Chapter 14). This initial gait assessment is only a cursory one; however, problems, such as Trendelenburg sign or drop foot, are easily noticed. If there appears to be an abnormality, the gait may be checked in greater detail after the patient has undressed.

The examiner should be positioned so that the dominant eye is used, and both sides of the patient should be compared simultaneously. During the observation stage, the examiner is only looking at the patient and does not ask the patient to move; the examiner usually does not palpate, except possibly to learn whether an area is warm or hot or to find specific landmarks.

After the patient has undressed, the examiner should observe the posture, looking for asymmetries and determining whether the asymmetries are significant or applicable to the problem being assessed. In doing so, the examiner should attempt to answer the following questions often by comparing both sides:


1. What is the normal body alignment? Anteriorly, the nose, xiphisternum, and umbilicus should be in a straight line. From the side, the tip of the ear, the tip of the acromion, the high point of the iliac crest, and the lateral malleolus (anterior aspect) should be in a straight line.

2. Is there any obvious deformity? Deformities may take the form of restricted ROM (e.g., flexion deformity), malalignment (e.g., genu varum), alteration in the shape of a bone (e.g., fracture), or alteration in the relationship of two articulating structures (e.g., subluxation, dislocation). Structural deformities are present even at rest; examples include torticollis, fractures, scoliosis, and kyphosis. Functional deformities are the result of assumed postures and disappear when posture is changed. For example, a scoliosis due to a short leg seen in an upright posture disappears on forward flexion. A pes planus (flatfoot) on weight bearing may disappear on non-weight-bearing. Dynamic deformities are caused by muscle action and are present when muscles contract or joints move. Therefore, they are not usually evident when the muscles are relaxed. Dynamic deformities are more likely to be seen during the examination phase.

3. Are the bony contours of the body normal and symmetric, or is there an obvious deviation? The body is not perfectly symmetric, and deviation may have no clinical implications. For example, many people have a lower shoulder on the dominant side or demonstrate a slight scoliosis of the spine adjacent to the heart. However, any deviation should be noted, because it may contribute to a more accurate diagnosis.

4. Are the soft-tissue contours (e.g., muscle, skin, fat) normal and symmetric? Is there any obvious muscle wasting?

5. Are the limb positions equal and symmetric? The examiner should compare limb size, shape, position, any atrophy, color, and temperature.

6. Because pelvic position plays such an important role in correct posture of the whole body, the examiner should determine if the patient can position the pelvis in the “neutral pelvis” position. This dynamic position is such that the anterior superior iliac spines are one-to-two finger widths lower than the posterior superior iliac spines on the same side in normal standing. When looking for the “neutral pelvis” position, the examiner must be able to answer three questions in the affirmative. If not, there are probably hypomobile and/or hypermobile structures affecting the pelvic position. The three questions are:

1) Can the patient get into the “neutral pelvis” position? (If not, why not?)

2) Can the patient hold the “neutral pelvis” position while doing distal dynamic movement? (If not, why not?)

3) Can the patient control the dynamic “neutral pelvis” while doing dynamic movement (e.g., walking, running, jumping)?


If the answer to any of these questions is “no,” the examiner should consider adding pelvic “core muscle” control activities to any treatment protocol.

7. Are the color and texture of the skin normal? Does the appearance of the skin differ in the area of pain or symptoms, compared with other areas of the body? Ecchymosis or bruising indicates bleeding under the skin from injury to tissues (Figure 1-10). In some cases, this ecchymosis may track away from the injury site because of gravity. Trophic changes in the skin resulting from peripheral nerve lesions include loss of skin elasticity, shiny skin, hair loss on the skin, and skin that breaks down easily and heals slowly. The nails may become brittle and ridged. Skin disorders (such as, psoriasis) may affect joints (psoriatic arthritis). Cyanosis, or a bluish color to the skin, is usually an indication of poor blood perfusion. Redness indicates increased blood flow or inflammation.

[image: image]
Figure 1-10 Ecchymosis around the knee following rupture of the quadriceps and dislocation of the patella. Note how the ecchymosis is tracking distally toward the foot because of gravity from the leg hanging dependent.





8. Are there any scars that indicate recent injury or surgery? Recent scars are red because they are still healing and contain capillaries; older scars are white and primarily avascular. Fibers of the dermis (skin) tend to run in one direction, along so-called cleavage or tension lines. Lacerations or surgical cuts along these lines produce less scarring. Cuts across joint flexion lines frequently produce excessive (hypertrophic) scarring. Some individuals are also prone to keloid (excessive) or hypertrophic scarring. Hypertrophic scars are scars that have excessive scar tissue but stay within the margins of the wound. Keloid scars expand beyond the margins of the wound. Are there any callosities, blisters, or inflamed bursae, indicative of excessive pressure or friction to the skin? Are there any sinuses that may indicate infection? If so, are the sinuses draining or dry?

9. Is there any crepitus, snapping, or abnormal sound in the joints when the patient moves them? Sounds, by themselves, do not necessarily indicate pathology. Sounds on movement only become significant when they are related to the patient's symptoms. Crepitus may vary from a loud grinding noise to a squeaking noise. Snapping, especially if not painful, may be caused by a tendon moving over a bony protuberance. Clicking is sometimes heard in the temporomandibular joint and may be an indication of early nonsymptomatic pathology.

10. Is there any heat, swelling, or redness in the area being observed? All of these signs along with pain and loss of function are indications of inflammation or an active inflammatory condition.

11. What attitude does the patient appear to have toward the condition or toward the examiner? Is the patient apprehensive, restless, resentful, or depressed? These questions give the examiner some indication of the patient's psychological state and how he or she will respond to the examination and treatment.

12. What is the patient's facial expression? Does the patient appear to be apprehensive, in discomfort, or lacking sleep?

13. Is the patient willing to move? Are patterns of movement normal? If not, how are they abnormal? Any alteration should be noted and included in the observation portion of the assessment.



On completion of the observation phase of the assessment, the examiner should return to the original preliminary working diagnosis made at the end of the history to see if any alteration in the diagnosis should be made with the additional information found in this phase.




Examination


Principles

Because the examination portion of the assessment involves touching the patient and may, in some cases, cause the patient discomfort, the examiner must obtain a valid consent to perform the examination before it begins. A valid consent must be voluntary, must cover the procedures to be done (informed consent), and the patient must be legally competent to give the consent (Appendix 1-2).55,56


APPENDIX 1-2

Example of Informed Consent/Patient Authorization
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The examination is used to confirm or refute the suspected diagnosis, which is based on the history and observation. The examination must be performed systematically with the examiner looking for a consistent pattern of signs and symptoms that leads to a differential diagnosis. Special care must be taken if the condition of the joint is irritable or acute. This is especially true if the area is in severe spasm or if the patient complains of severe unremitting pain that is not affected by position or medication, severe night pain, severe pain with no history of injury, or nonmechanical behavior of the joint.


[image: image] Red Flags in Examination Indicating the Need for Medical Consultation57


• Severe unremitting pain

• Pain unaffected by medication or position

• Severe night pain

• Severe pain with no history of injury

• Severe spasm

• Inability to urinate or hold urine

• Elevated temperature (especially if prolonged)

• Psychological overlay





In the examination portion of the assessment, a number of principles must be followed.


1. Unless bilateral movement is required, the normal side is tested first. Testing the normal side first allows the examiner to establish a baseline for normal movement for the joint being tested58 and shows the patient what to expect, resulting in increased patient confidence and less patient apprehension when the injured side is tested.

2. The patient does active movements before the examiner does passive movements. Passive movements are followed by resisted isometric movements (see later discussion). In this way, the examiner has a better idea of what the patient thinks he or she can do before the structures are fully tested.

3. Any movements that are painful are done last, if possible, to prevent an overflow of painful symptoms to the next movement that, in reality, may be symptom free.

4. If active range of motion (AROM) is not full, overpressure is applied only with extreme care to prevent the exacerbation of symptoms.

5. During AROM, if the ROM is full, overpressure may be carefully applied to determine the end feel of the joint. This often negates the need to do passive movements.

6. Each active, passive, or resisted isometric movement may be repeated several times or held (sustained) for a certain amount of time to see whether symptoms increase or decrease, whether a different pattern of movement results, whether there is increased weakness, or whether there is possible vascular insufficiency. This repetitive or sustained activity is especially important if the patient has complained that repetitive movement or sustained postures alter symptoms.

7. Resisted isometric movements are done with the joint in a neutral or resting position so that stress on the inert tissues is minimal. Any symptoms produced by the movement are then more likely to be caused by problems with contractile tissue.

8. For passive range of motion (PROM) or ligamentous tests, it is not only the degree (i.e., the amount) of the opening but also the quality (i.e., the end feel) of the opening that is important.

9. When the examiner is testing the ligaments, the appropriate stress is applied gently and repeated several times. The stress is increased up to but not beyond the point of pain, thereby demonstrating maximum instability without causing muscle spasm.

10. When testing myotomes (groups of muscles supplied by a single nerve root), each contraction is held for a minimum of 5 seconds to see whether weakness becomes evident. Myotomal weakness takes time to develop.

11. At the completion of an assessment, because a good examination commonly involves stressing different tissues, the examiner must warn the patient that symptoms may exacerbate as a result of the assessment. This will prevent the patient from thinking any initial treatment may have made the patient worse and thus be hesitant to return for further treatments.

12. If, at the conclusion of the examination, the examiner has found that the patient has shown unusual signs and symptoms or if the condition appears to be beyond his or her scope of practice, the examiner should not hesitate to refer the patient to another appropriate health care professional.




Principles of Examination


• Tell the patient what you are doing

• Test the normal (uninvolved) side first

• Do active movements first, then passive movements, and then resisted isometric movements

• Do painful movements last

• Apply overpressure with care to test end feel

• Repeat movements or sustain certain postures or positions if history indicates

• Do resisted isometric movements in a resting position

• Remember that with passive movements and ligamentous testing, both the degree and quality (end feel) of opening are important

• With ligamentous testing, repeat with increasing stress

• With myotome testing, make sure that contractions are held for 5 seconds

• Warn the patient of possible exacerbations

• Maintain the patient's dignity

• Refer if necessary






Vital Signs

In some cases, the examiner may want to begin the examination by taking the patient's vital signs to establish the patient's baseline physiological parameters and vital signs (Table 1-7) and review the medical history screening card (see Figure 1-9). These include the pulse (most commonly the radial pulse at the wrist is used), blood pressure, respiratory rate, temperature (98.4° F or 37° C is normal, but it may range from 96.5° F [35.8° C] to 99.4° F [37.4° C]), and weight. Table 1-8 outlines guidelines for blood pressure measurement. High blood pressure values should be checked several times at 15- to 30-minute intervals with the patient resting in between to determine whether a high reading is accurate or is being caused by anxiety (“white coat syndrome”) or some similar reason. If three consecutive readings are high, the patient is said to have high blood pressure (hypertension) (Table 1-9). If the readings remain high, further investigation may be warranted.59–61


TABLE 1-7

Vital Sign Normal Ranges



	Age Group
	Respiratory Rate
	Heart Rate
	Diastolic Blood Pressure
	Systolic Blood Pressure
	Temperature
	Weight (kg)
	Weight (lbs)




	Newborn
	30–50
	120–160
	Varies
	50–70
	97.7° F (36.5° C)
	2–3
	4.5–7



	Infant (1–12 months)
	20–30
	80–140
	Varies
	70–100
	98.6° F (37.0° C)*

	4–10
	9–22



	Toddler (1–3 years)
	20–30
	80–130
	48–80
	80–110
	98.6° F (37.0° C)*

	10–14
	22–31



	Preschooler (3–5 years)
	20–30
	80–120
	48–80
	80–110
	98.6° F (37.0° C)*

	14–18
	31–40



	School Age (6–12 years)
	20–30
	70–110
	50–90
	80–120
	98.6° F (37.0° C)*

	20–42
	41–92



	Adolescent (13–17 years)
	12–20
	55–105
	60–92
	110–120
	98.6° F (37.0° C)*

	>50
	>110



	Adults (18+ years)
	18–20
	60–100
	<85
	<130
	98.6° F (37.0° C)*

	Varies
	Depends on body size
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*Ranges from 97.8° F to 99.1° F (36.5° C to 37.3° C).


Remember these points:

• The patient's normal range should always be taken into consideration.

• Heart rate, blood pressure, and respiratory rate are expected to increase during times of fever or stress.

• Respiratory rate for infants should be counted for a full 60 seconds.





TABLE 1-8

Guidelines for Measurement of Blood Pressure



	Posture
	Blood pressure obtained in the sitting position is recommended. The subject should sit quietly for 5 minutes, with the back supported and the arm supported at the level of the heart, before blood pressure is recorded.



	Circumstances
	No caffeine during the hour preceding the reading.
No smoking during the 30 minutes preceding the reading.
A quiet, warm setting.



	Equipment
	
Cuff size: The bladder should encircle and cover two thirds of the length of the arm; if it does not, place the bladder over the brachial artery. If bladder is too short, misleading high readings may result.
Manometer: Aneroid gauges should be calibrated every 6 months against a mercury manometer.



	Technique
	
Number of readings:
• On each occasion, take at least two readings, separated by as much time as is practical. If readings vary by more than 5 mm Hg, take additional readings until two consecutive readings are close.

• If the initial values are elevated, obtain two other sets of readings at least 1 week apart.

• Initially, take pressure in both arms; if the pressures differ, use the arm with the higher pressure.

• If the arm pressure is elevated, take the pressure in one leg (particularly in patients younger than 30 years of age).




Performance:
• Inflate the bladder quickly to a pressure 20 mm Hg above the systolic pressure, as recognized by disappearance of the radial pulse.

• Deflate the bladder by 3 mm Hg every second.

• Record the Korotkoff phase V (disappearance), except in children, in whom use of phase IV (muffling) may be preferable if disappearance of the sounds is not perceived.

• If the Korotkoff sounds are weak, have the patient raise the arm and open and close the hand 5 to 10 times, and then reinflate the bladder quickly.







	Recordings
	Blood pressure, patient position, arm and cuff size.
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From Kaplan NM, Deveraux RB, Miller HS: Systemic hyperextension. Med Sci Sports Exerc 26:S269, 1994.





TABLE 1-9

Classification of Hypertension by Age




	
	MAGNITUDE OF HYPERTENSION



	
	Normal
	Mild, Stage 1
	Moderate, Stage 2
	Severe, Stage 3
	Very Severe, Stage 4





	Child (6–9 years)
	
	
	
	
	



	Systolic
	80–120
	120–124
	125–129
	130–139
	≥140



	Diastolic
	50–75
	75–79
	80–84
	85–89
	≥90



	Child (10–12 years)
	
	
	
	
	



	Systolic
	80–120
	125–129
	130–134
	135–144
	≥145



	Diastolic
	50–80
	80–84
	85–89
	90–94
	≥95



	Adolescent (13–15 years)
	
	
	
	
	



	Systolic
	110–120
	135–139
	140–149
	150–159
	≥160



	Diastolic
	60–85
	85–89
	90–94
	95–99
	≥100



	Adolescent (16–18 years)
	
	
	
	
	



	Systolic
	110–120
	140–149
	150–159
	160–179
	≥180



	Diastolic
	60–90
	90–94
	95–99
	100–109
	≥110



	Adult (>18 years)
	
	
	
	
	



	Systolic
	110–130
	140–159
	160–179
	180–209
	≥210



	Diastolic
	80–90
	90–99
	100–109
	110–119
	≥120
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Reprinted, by permission, from McGrew CA: Clinical implications of the AHA preparticipation cardiovascular screening guidelines. Athletic Ther Today 5(4):55, 2000.







Scanning Examination

The examination described in this book emphasizes the joints of the body, their movement and stability. It is necessary to examine all appropriate tissues to delineate the affected area, which can then be examined in detail. Application of tension, stretch, or isometric contraction to specific tissues produces either a normal or an appropriate abnormal response. This action enables the examiner to determine the nature and site of the present symptoms and the patient's response to these symptoms. The examination shows whether certain activities provoke or change the patient's pain; in this way, the examiner can focus on the subjective response (i.e., the patient's feelings or opinions) as well as the test findings. The patient must be clear about his or her side of the examination. For instance, the patient must not confuse questions about movement-associated pain (“Does the movement make any difference to the pain?” “Does the movement bring on or change the pain?”) with questions about already existing pain. In addition, the examiner attempts to see whether patient responses are measurably abnormal. Do the movements cause any abnormalities in function? A loss of movement or weakness in muscles can be measured and therefore is an objective response. Throughout the assessment, the examiner looks for two sets of data: (1) what the patient feels (subjective) and (2) responses that can be measured or are found by the examiner (objective).


When to Use the Scanning Examination


• There is no history of trauma

• There are radicular signs

• There is trauma with radicular signs

• There is altered sensation in the limb

• There are spinal cord (“long track”) signs

• The patient presents with abnormal patterns

• There is suspected psychogenic pain





To ensure that all possible sources of pathology are assessed, the examination must be extensive. This is especially true if there are symptoms when no history of trauma is present. In this case, a scanning or screening examination is performed to rule out the possibility of referral of symptoms, especially from the spine. Similarly, if there is any doubt about where the pathology is located, the scanning examination is essential to ensure a correct diagnosis. The scanning examination is a “quick look” or scan of a part of the body involving the spine and extremities. It is used to rule out symptoms, which may be referred from one part of the body to another. It is divided into two scans: the upper limb scan and the lower limb scan. It is part of the examination that is used, where necessary, along with a detailed and focused examination of one or more of the joints.

As with all assessments, the use of a scanning examination depends on what the examiner found in the history and observation. For assessment of the spine, the scanning examination is integrated into the examination as a regular part of the cervical or lumbar assessment (Figure 1-11, A) and includes a peripheral joint scan, myotome testing, and a sensory scan. If, when assessing the peripheral joints, the examiner suspects a problem is being referred from the spine, the scanning examination is “inserted” into the examination of that joint (Figure 1-11, B). For the scanning examination, the peripheral joints are “scanned,” with the patient doing only a few key movements at each joint. The movements should include those that may be expected to exacerbate symptoms that are derived from the history. The examiner then tests the upper or lower limb myotomes (key muscles representing a specific nerve root). After these tests, a sensory scanning examination (sensory scan) can be performed that may include the appropriate reflexes, the sensory distributions of the dermatomes and peripheral nerve distribution, and selected neurodynamic tests (e.g., upper limb tension test, slump test) if the examiner suspects some neurological involvement. At this point, the examiner makes a decision or an “educated guess” as to whether the problem is in the cervical spine, lumbar spine, or the peripheral joint, based on the information gained. Once the decision is made, the examiner either completes the spinal assessment (in the case of a suspected spinal problem) or turns instead to completing the assessment of the appropriate peripheral joint (see Figure 1-11). The scanning examination should add no more than 5 or 10 minutes to the assessment.

[image: image]
Figure 1-11 The scanning examination used to rule out referral of symptoms from the spine. A, Spinal assessment (i.e., based on the history, the clinician feels the problem is in the spine). B, Peripheral joint assessment (i.e., based on the history, the clinician feels the problem is in a peripheral joint). (*These are done if scanning examination is not done.)





The idea of the scanning examination was developed by James Cyriax,1 who also, more than any other author, originated the concepts of “contractile” and “inert” tissue, “end feel,” and “capsular patterns” and contributed greatly to development of a comprehensive and systematic physical examination of the moving parts of the body. Although several of his constructs and paradigms have been questioned,62–64 the basic principles of ensuring that all tissues are tested remains sound.


Spinal Cord and Nerve Roots

To further comprehend and ensure the value of the scanning examination, the examiner must have a clear understanding of signs and symptoms arising from the spinal cord and nerve roots of the body and those arising from peripheral nerves. The scanning examination helps to determine whether the pathology is caused by tissues innervated by a nerve root or peripheral nerve that is referring symptoms distally.

The nerve root is that portion of a peripheral nerve that “connects” the nerve to the spinal cord. Nerve roots arise from each level of the spinal cord (e.g., C3, C4), and many, but not all, intermingle in a plexus (brachial, lumbar, or lumbosacral) to form different peripheral nerves (Figure 1-12). This arrangement can result in a single nerve root supplying more than one peripheral nerve. For example, the median nerve is derived from the C6, C7, C8, and T1 nerve roots, whereas the ulnar nerve is derived from C7, C8, and T1 (Table 1-10). For this reason, if pressure is applied to the nerve root, the distribution of the sensation or motor function is often felt or exhibited in more than one peripheral nerve distribution (Table 1-11). Therefore, although the symptoms seen in a nerve root lesion (e.g., paresthesia, pain, muscle weakness) may be similar to those seen in peripheral nerves, the signs (e.g., area of paresthesia, where pain occurs, which muscles are weak) are commonly different. The examiner must be able to differentiate a dermatome (nerve root) from the sensory distribution of a peripheral nerve, and a myotome (nerve root) from muscles supplied by a specific peripheral nerve. In addition, neurological signs and symptoms, such as paresthesia and pain, may result from inflammation or irritation of tissues, such as facet joints and interspinous ligaments or other tissues supplied by the nerve roots, and they may be demonstrated in the dermatome, myotome, or sclerotome supplied by that nerve root. This irritation can contribute to the referred pain (see later discussion).


[image: image] Examples of Autonomic Nervous System Involvement (Yellow Flags)


• Ringing in the ears

• Dizziness

• Blurred vision

• Photophobia (sensitivity to light)

• Rhinorrhea (runny nose)

• Sweating

• Lacrimation (tearing)

• Generalized loss of muscle strength

• Increase in heart rate

• Flushing (vasodilatation)





[image: image]
Figure 1-12 The brachial plexus. (From Neuman DA: Kinesiology of the musculoskeletal system—foundations for rehabilitation, St Louis, 2010, Mosby Elsevier, p. 150.)






TABLE 1-10

Common Peripheral Nerves and Their Nerve Root Derivation



	Peripheral Nerve
	Nerve Root Derivation




	Axillary
	C5,6



	Supraclavicular
	C3,4



	Suprascapular
	C5,6



	Subscapular
	C5,6



	Long thoracic
	C5,6,7



	Musculocutaneous
	C5,6,7



	Medial cutaneous nerve of forearm
	C8,T1



	Lateral cutaneous nerve of forearm
	C5,6



	Posterior cutaneous nerve of forearm
	C5,6,7,8



	Radial
	C5,6,7,8,T1



	Median
	C6,7,8,T1



	Ulnar
	C(7)8,T1



	Pudendal
	S2,3,4



	Lateral cutaneous nerve of thigh
	L2,3



	Medial cutaneous nerve of thigh
	L2,3



	Intermediate cutaneous nerve of thigh
	L2,3



	Posterior cutaneous nerve of thigh
	S1,2,3



	Femoral
	L2,3,4



	Obturator
	L2,3,4



	Sciatic
	L4,5,S1,2,3



	Tibial
	L4,5,S1,2,3



	Common peroneal
	L4,5,S1,2



	Superficial peroneal
	L4,5,S1



	Deep peroneal
	L4,5,S1,2



	Lateral cutaneous nerve of leg (calf)
	L4,5,S1,2



	Saphenous
	L3,4



	Sural
	S1,2



	Medial plantar
	L4,5



	Lateral plantar
	S1,2








TABLE 1-11

Nerve Root Dermatomes, Myotomes, Reflexes, and Paresthetic Areas



	Nerve Root
	Dermatome*

	Muscle Weakness (Myotome)
	Reflexes Affected
	Paresthesias




	C1
	Vertex of skull
	None
	None
	None



	C2
	Temple, forehead, occiput
	Longus colli, sternocleidomastoid, rectus capitis
	None
	None



	C3
	Entire neck, posterior cheek, temporal area, prolongation forward under mandible
	Trapezius, splenius capitis
	None
	Cheek, side of neck



	C4
	Shoulder area, clavicular area, upper scapular area
	Trapezius, levator scapulae
	None
	Horizontal band along clavicle and upper scapula



	C5
	Deltoid area, anterior aspect of entire arm to base of thumb
	Supraspinatus, infraspinatus, deltoid, biceps
	Biceps, brachioradialis
	None



	C6
	Anterior arm, radial side of hand to thumb and index finger
	Biceps, supinator, wrist extensors
	Biceps, brachioradialis
	Thumb and index finger



	
C7
	Lateral arm and forearm to index, long, and ring fingers
	Triceps, wrist flexors (rarely, wrist extensors)
	Triceps
	Index, long, and ring fingers



	C8
	Medial arm and forearm to long, ring, and little fingers
	Ulnar deviators, thumb extensors, thumb adductors (rarely, triceps)
	Triceps
	Little finger alone or with two adjacent fingers; not ring or long fingers, alone or together (C7)



	T1
	Medial side of forearm to base of little finger
	Disc lesions at upper two thoracic levels do not appear to give rise to root weakness. Weakness of intrinsic muscles of the hand is due to other pathology (e.g., thoracic outlet pressure, neoplasm of lung, and ulnar nerve lesion). Dural and nerve root stress has T1 elbow flexion with arm horizontal. T1 and T2 scapulae forward and backward on chest wall. Neck flexion at any thoracic level.



	T2
	Medial side of upper arm to medial elbow, pectoral and midscapular areas



	T3–T12
	T3–T6, upper thorax; T5–T7, costal margin; T8–T12, abdomen and lumbar region
	Articular and dural signs and root pain are common. Root signs (cutaneous analgesia) are rare and have such indefinite area that they have little localizing value. Weakness is not detectable.



	L1
	Back, over trochanter and groin
	None
	None
	Groin; after holding posture, which causes pain



	L2
	Back, front of thigh to knee
	Psoas, hip adductors
	None
	Occasionally anterior thigh



	L3
	Back, upper buttock, anterior thigh and knee, medial lower leg
	Psoas, quadriceps, thigh atrophy
	Knee jerk sluggish, PKB positive, pain on full SLR
	Medial knee, anterior lower leg



	L4
	Medial buttock, lateral thigh, medial leg, dorsum of foot, big toe
	Tibialis anterior, extensor hallucis
	SLR limited, neck flexion pain, weak or absent knee jerk, side flexion limited
	Medial aspect of calf and ankle



	L5
	Buttock, posterior and lateral thigh, lateral aspect of leg, dorsum of foot, medial half of sole, first, second, and third toes
	Extensor hallucis, peroneals, gluteus medius, dorsiflexors, hamstring and calf atrophy
	SLR limited one side, neck flexion painful, ankle decreased, cross-leg raising—pain
	Lateral aspect of leg, medial three toes



	S1
	Buttock, thigh, and leg posterior
	Calf and hamstring, wasting of gluteals, peroneals, plantar flexors
	SLR limited, Achilles reflex weak or absent
	Lateral two toes, lateral foot, lateral leg to knee, plantar aspect of foot



	S2
	Same as S1
	Same as S1 except peroneals
	Same as S1
	Lateral leg, knee, and heel



	S3
	Groin, medial thigh to knee
	None
	None
	None



	S4
	Perineum, genitals, lower sacrum
	Bladder, rectum
	None
	Saddle area, genitals, anus, impotence, massive posterior herniation
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*In any part of which pain may be felt.


PKB, Prone knee bending; SLR, straight leg raising.




Nerve roots are made up of anterior (ventral) and posterior (dorsal) portions that unite near or in the intervertebral foramen to form a single nerve root or spinal nerve (Figure 1-13). They are the most proximal parts of the peripheral nervous system.

[image: image]
Figure 1-13 Spinal cord, nerve root portions, and spinal nerve in the cervical spine and their relation to the vertebra and vertebral artery.





The human body has 31 nerve root pairs: 8 cervical, 12 thoracic, 5 lumbar, 5 sacral, and 1 coccygeal. Each nerve root has two components: a somatic portion, which innervates the skeletal muscles and provides sensory input from the skin, fascia, muscles, and joints, and a visceral component, which is part of the autonomic nervous system.65 The autonomic system supplies the blood vessels, dura mater, periosteum, ligaments, and intervertebral discs, among many other structures.

The sensory distribution of each nerve root is called the dermatome. A dermatome is defined as the area of skin supplied by a single nerve root. The area innervated by a nerve root is larger than that innervated by a peripheral nerve.66 The descriptions of dermatomes in the following chapters should be considered as examples only, because slight differences and variabilities occur with each patient, and dermatomes also exhibit a great deal of overlap.67,68 The variability in dermatomes was aptly demonstrated by Keegan and Garrett in 1948 (Figure 1-14).69 The overlap may be demonstrated by the fact that, in the thoracic spine, the loss of one dermatome often goes unnoticed because of the overlap of the adjacent dermatomes.

[image: image]
Figure 1-14 The variability of dermatomes at C8 and S1 as found by four researchers. Similar variability is demonstrated in most cervical, lumbar, and sacral vertebrae. (Redrawn from Keegan JJ, Garrett FD: The segmental distribution of the cutaneous nerves in the limbs of man, Anat Rec 101:430, 433, 1948. Copyright © 1948. This material is used by permission of Wiley-Liss, a subsidiary of John Wiley & Sons.)





Spinal nerve roots have a poorly developed epineurium and lack a perineurium. This development makes the nerve root more susceptible to compressive forces, tensile deformation, chemical irritants (e.g., alcohol, lead, arsenic), and metabolic abnormalities. For example, compression of the nerve root could occur with a posterolateral intervertebral disc herniation, a “burner” or stretching of the nerve roots or the brachial plexus in a football player or alcoholic neuritis in an alcoholic. Pressure on nerve roots leads to loss of muscle tone and mass, but the loss is often not as obvious as when pressure is applied to a peripheral nerve. Because the peripheral nerve that innervates the muscle is usually supplied by more than one nerve root, more muscle fibers are likely to be affected and wasting or atrophy is more evident if the peripheral nerve itself is damaged. In addition, the pattern of weakness (i.e., which muscles are affected) is different for an injury to a nerve root and to a peripheral nerve, because a nerve root supplies more than one peripheral nerve. Pressure on a peripheral nerve resulting in a neuropraxia leads to temporary nonfunction of the nerve. With this type of injury, there is primarily motor involvement, with little sensory or autonomic involvement, and although weakness may be demonstrated, muscle atrophy may not be evident. With more severe peripheral nerve lesions (e.g., axonotmesis and neurotmesis), atrophy is evident.

Myotomes are defined as groups of muscles supplied by a single nerve root. A lesion of a single nerve root is usually associated with paresis (incomplete paralysis) of the myotome (muscles) supplied by that nerve root. It therefore takes time for any weakness to become evident on resisted isometric or myotome testing, and for this reason, the isometric testing of myotomes is held for at least 5 seconds. On the other hand, a lesion of a peripheral nerve leads to complete paralysis of the muscles supplied by that nerve, especially if the injury results in an axonotmesis or neurotmesis, and the weakness therefore is evident right away. Differences in the amount of resulting paralysis arise from the fact that more than one myotome contributes to the formation of a muscle embryologically.

A sclerotome is an area of bone or fascia supplied by a single nerve root (Figure 1-15). As with dermatomes, sclerotomes can show a great deal of variability among individuals.

[image: image]
Figure 1-15 Sclerotomes of the body. Lines show areas of bone and fascia supplied by individual nerve roots.





It is the complex nature of the dermatomes, myotomes, and sclerotomes supplied by the nerve root that can lead to referred pain, which is pain felt in a part of the body that is usually a considerable distance from the tissues that have caused it. Referred pain is explained as an error in perception on the part of the brain. Usually, pain can be referred into the appropriate myotome, dermatome, or sclerotome from any somatic or visceral tissue innervated by a nerve root, but, confusingly, it sometimes is not referred according to a specific pattern.70 It is not understood why this occurs, but clinically it has been found to be so.

Many theories of the mechanism of referred pain have been developed, but none has been proven conclusively. Generally, referred pain may involve one or more of the following mechanisms:


1. Misinterpretation by the brain as to the source of the painful impulses

2. Inability of the brain to interpret a summation of noxious stimuli from various sources

3. Disturbance of the internuncial pool by afferent nerve impulses.



Referral of pain is a common occurrence in problems associated with the musculoskeletal system. Pain is often felt at points remote from the site of the lesion. The site to which pain is referred is an indicator of the segment that is at fault: it indicates that one of the structures innervated by a specific nerve root is causing signs and symptoms in other tissues supplied by that same nerve root. For example, pain in the L5 dermatome could arise from irritation around the L5 nerve root, from an L5 disc causing pressure on the L5 nerve root, from facet joint involvement at L4–L5 causing irritation of the L5 nerve root, from any muscle supplied by the L5 nerve root, or from any visceral structures having L5 innervation. Referred pain tends to be felt deeply; its boundaries are indistinct, and it radiates segmentally without crossing the midline. Radicular or radiating pain, a form of referred pain, is a sharp, shooting pain felt in a dermatome, myotome, or sclerotome because of direct involvement of or damage to a spinal nerve or nerve root.53 A radiculopathy refers to radiating paresthesia, numbness or weakness but not pain.71 A myelopathy is a neurogenic disorder involving the spinal cord or brain and resulting in an upper motor neuron lesion; the patterns of pain or symptoms are different from that of radicular pain, and often both upper and lower limbs are affected (Figure 1-16).

[image: image]
Figure 1-16 Path of neurological tissue from spinal cord to muscles, showing sites of neurological lesions.








Peripheral Nerves

Peripheral nerves are a unique type of “inert” tissue (see the later discussion) in that they are not contractile tissue, but they are necessary for the normal functioning of voluntary muscle. The examiner must be aware of potential injury to nervous tissue when examining both contractile and inert tissue. Table 1-12 shows some of the tissue changes that result when a peripheral nerve lesion occurs.


TABLE 1-12

Signs and Symptoms of Mixed Peripheral Nerve (Lower Motor Neuron) Lesions*



	Motor
	Sensory
	Sympathetic



	
• Flaccid paralysis

• Loss of reflexes

• Muscle wasting and atrophy

• Lost synergic action of muscles

• Fibrosis, contractures, and adhesions

• Joint weakness and instability

• Decreased range of motion and stiffness

• Disuse osteoporosis of bone

• Growth affected



	
• Loss of or abnormal sensation

• Loss of vasomotor tone: warm flushed (early); cold, white (later)

• Skin may be scaly (early); thin, smooth, and shiny (later)

• Shallower skin creases

• Nail changes (striations, ridges, dry, brittle, abnormal curving, luster lost)

• Ulceration



	
• Loss of sweat glands (dryness)

• Loss of pilomotor response
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*Primarily axonotmesis and neurotmesis.





In peripheral nerves, the epineurium consists of a loose areolar connective tissue matrix surrounding the nerve fiber. It allows changes in growth length of the bundled nerve fibers (funiculi) without allowing the bundles to be strained. The perineurium protects the nerve bundles by acting as a diffusion barrier to irritants and provides tensile strength and elasticity to the nerve. Peripheral nerves therefore are most commonly affected by pressure, traction, friction, anoxia, or cutting. Examples include pressure on the median nerve in the carpal tunnel, traction to the common peroneal nerve at the head of the fibula during a lateral ankle sprain, friction to the ulnar nerve in the cubital tunnel, anoxia of the anterior tibial nerve in a compartment syndrome, and cutting of the radial nerve with a fracture of the humeral shaft. Cooling, freezing, and thermal or electrical injury may also affect peripheral nerves.

Nerve injuries are usually classified by the systems of Seddon72 or Sunderland.73 Seddon, whose system is most commonly used, classified nerve injuries into neuropraxia (most common), axonotmesis, and neurotmesis (Table 1-13). Sunderland followed a similar system but divided axonotmesis and neurotmesis into different levels or degrees (Table 1-14). Any examination of a joint must include a thorough peripheral nerve examination, especially if there are neurological signs and symptoms. The examiner must be able not only to differentiate inert tissue lesions from contractile tissue lesions but also to determine whether a contractile tissue malfunction is the result of the contractile tissue itself or a peripheral nerve lesion or a nerve root lesion.


TABLE 1-13

Classification of Nerve Injuries According to Seddon



	Grade of Injury
	Definition
	Signs and Symptoms




	Neuropraxia (Sunderland 1°)
	A transient physiological block caused by ischemia from pressure or stretch of the nerve with no wallerian degeneration
	
• Pain

• No or minimal muscle wasting

• Muscle weakness

• Numbness

• Proprioception affected

• Recovery time: minutes to days






	Axonotmesis (Sunderland 2° and 3°)
	Internal architecture of nerve preserved, but axons are so badly damaged that wallerian degeneration occurs
	
• Pain

• Muscle wasting evident

• Complete motor, sensory and sympathetic functions lost (see Table 1-12)

• Recovery time: months (axon regenerates at rate of 1 inch/month, or 1 mm/day)

• Sensation is restored before motor function






	Neurotmesis (Sunderland 3°, 4°, and 5°)
	Structure of nerve is destroyed by cutting, severe scarring, or prolonged severe compression
	
• No pain (anesthesia)

• Muscle wasting

• Complete motor, sensory and sympathetic functions lost (see Table 1-12)

• Recovery time: months and only with surgery
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Data from Seddon HJ: Three types of nerve injury. Brain 66:17–28, 1943.





TABLE 1-14

Correlation of Seddon and Sunderland Classification of Nerve Injuries
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Sensory loss combined with motor loss should alert the examiner to lesions of nervous tissue.74–76 Injury to a single peripheral nerve (e.g., the median nerve) is referred to as a mononeuropathy. Systemic diseases (e.g., diabetes) may affect more than one peripheral nerve. In this case, the pathology is referred to as a polyneuropathy. Careful mapping of the area of sensory loss and testing of the muscles affected by the motor loss allow the examiner to differentiate between a peripheral nerve lesion and a nerve root lesion. (An example is shown in Table 1-15.) If electromyographic studies are to be used to determine the grade of nerve injury, denervation cannot be evaluated for at least 3 weeks after injury to allow wallerian degeneration to occur and to allow regeneration (if any) to begin.77–79 Muscle wasting usually becomes obvious after 4 to 6 weeks and progresses to reach its maximum by about 12 weeks following injury. Circulatory changes after nerve injury vary with time. In the initial or early stages, the skin is warm, but after about 3 weeks, the skin becomes cooler as a result of decreased circulation. Because of the decreased circulation and altered cell metabolism, trophic changes occur to the skin and nails.


TABLE 1-15

Comparison of Signs and Symptoms for C7 Nerve Root Lesion and Median Nerve Lesion at Elbow



	
	C7 Nerve Root
	Median Nerve




	Sensory alteration
	Lateral arm and forearm to index, long, and ring fingers on palmar and dorsal aspect
	Palmar aspect of thumb, index, middle, and half of ring finger
Dorsal aspect of index, middle, and possibly half of ring finger



	Motor alteration
	Triceps
Wrist flexors
Wrist extensors (rarely)
	Pronator teres
Wrist flexors (lateral half of flexor digitorum profundus)
Palmaris longus
Pronator quadratus
Flexor pollicis longus and brevis
Abductor pollicis brevis
Opponens pollicis
Lateral two lumbricals



	Reflex alteration
	Triceps may be affected
	None*




	Paresthesia
	Index, long and ring fingers on palmar and dorsal aspect
	Same as sensory alternation





*No “common” reflexes are affected; if the examiner tested the tendon reflexes of the muscles listed, they would be affected.





When assessing a patient, the examiner must also be aware of what has been called the double-crush syndrome or double-entrapment neuropathy.80–83 The theory of this lesion (which has not yet been proved but has clinical supporting evidence) is that, whereas compression or pathology at one point along a peripheral nerve or nerve root may not be sufficient to cause signs and symptoms, compression or pathology at two or more points may lead to a cumulative effect that results in apparent signs and symptoms.84 Because of this cumulative effect, signs and symptoms may indicate one area of involvement (e.g., the carpal tunnel), whereas other areas (e.g., cervical spine, brachial plexus, thoracic outlet) may be contributing to the problem. Similarly, cervical lesions may be involved in tennis elbow (lateral epicondylitis) syndromes. Upton and McComas80 believed that compression proximally on the nerve trunk could increase the vulnerability of the peripheral nerves or nerve roots at distal points along their paths because axonal transport would be disrupted. In addition, diseased nerves are more susceptible to injury; thus, the presence of systemic disease (e.g., diabetes, thyroid dysfunction) may make the nerve more susceptible to compression somewhere along its path.75 Finally, the signs and symptoms could potentially be arising from both a nerve root lesion and a peripheral nerve lesion. Only with meticulous assessment can the clinician delineate where the true problems lie, which may be due to trauma, degeneration, or anatomical anomalies.

Similarly, the loss of extensibility of the nervous tissue at one site may produce increasing tensile loads when the peripheral nerve or nerve root is stretched, leading to mechanical dysfunction.85 This is the principle behind the neural tension or neurodynamic tests, such as the straight leg raise, slump test, and upper limb tension test,85–87 and may provide a partial explanation for lesions, such as cervical spine lesions mimicking tennis elbow and carpal tunnel syndrome. These tests put neural tissue (e.g., neuraxis of the central nervous system [CNS], meninges, nerve roots, peripheral nerves) under tension when they are performed and may duplicate symptoms that result during functional activity.85,87,88 For example, sitting in a car is closely mimicked by the action of the slump test and straight leg raising. However, they often do not, by themselves, indicate where the problem lies. Further testing (e.g., nerve conduction tests, electromyography [EMG]) may be needed to determine the exact site of the problem.

Neural tissue moves toward the joint at which elongation is initiated. Thus, if cervical flexion is initiated, the nerve roots, even those in the lumbar spine, move toward the cervical spine. Likewise, flexion of the whole spine causes movement toward the lumbar spine, and extension of the knee or dorsiflexion of the foot causes neural movement toward the knee or ankle.85,87,88 These “tension points” can potentially help determine where the restriction to movement is occurring. Normally, tension tests are not painful, although the patient is often aware of increased tension or discomfort in the spine or the limb. As tension tests indicate neural mobility and sensitivity to mechanical stresses, they are considered positive only if they reproduce the patient's symptoms, or if the patient's response is altered by movement of a body part distal to where the symptoms are felt (e.g., foot dorsiflexion causing symptoms in the lumbar spine), or if there is asymmetry in the response.85 When doing tension tests, the examiner should note the angle or position at which the restriction occurs and what the resistance feels like. With irritable conditions, only those parts of the test that are needed to cause positive results should be performed. For example, in the slump test, if neck flexion and slumping cause positive signs, there is no need to cause further discomfort to the patient by doing knee extension and foot dorsiflexion.

In the examination, testing of neurological tissue occurs during active, passive, and resisted isometric movement, as well as during functional testing, specific tests, reflexes, and cutaneous distribution and palpation.







Examination of Specific Joints

The examiner should use an unchanging, systematic approach to the examination that varies only slightly to elaborate certain clues given by the history or by asymmetric responses. For example, if the history is characteristic of a disc lesion, the examination should be a detailed one of all the tissues that may be affected by the disc and a brief one of all the other joints to exclude contradictory signs. If the history suggests arthritis of the hip, the examination should be a detailed one of the hip and a brief one of the other joints—again, to exclude contradictory signs. As the movements are tested, the examiner is looking sometimes for the patient's subjective responses and sometimes for clinical objective findings. For example, if examination of the cervical spine shows clear signs of a disc problem, as the examination is continued down the arm, the examiner looks more for muscle weakness (objective) rather than for elicitation of pain (subjective). In contrast, if the history suggests a muscle lesion, pain will probably be provoked when the arm is examined. In either case, the structures expected to be normal are not omitted from the examination. There are only a few situations in which deviation from this systematic routine should occur: when there is uncertainty about where the pathology lies (in which case, a scanning examination must be performed with combined assessment of the spine and one or more peripheral joints); when there is no history of trauma or indication of pathology in a specific joint yet the patient complains of pain in that joint (again, a scanning examination is performed); or when the joint to be assessed is too acutely injured or irritable to do the total systematic examination.

If there is an organic lesion, some active, passive, or resisted isometric movements will be abnormal or painful, and others will not. Negative findings must balance positive ones, and the examination must be extensive enough to allow characteristic patterns to emerge. Determination of the problem is not made on the strength of the first positive finding; it is made only after it is clear that there are no other contradictory signs. Movements may be repeated several times quickly to rule out any problem, such as vascular insufficiency, or if the patient has indicated in the history that repetitive movements increase the symptoms. Likewise, sustained postures may be held for several seconds or combined movements may be performed if the history indicates increased symptoms with those postures or movements.

Contractile tissues may have tension placed on them by stretching or contraction.1 These structures include the muscles, their tendons, and their attachments into the bone. Nervous tissues and their associated sheaths also have tension put on them by stretching and pinching, as do inert tissues. Inert tissues include all structures that would not be considered contractile or neurological, such as joint capsules, ligaments, bursae, blood vessels, cartilage, and dura mater. Table 1-16 demonstrates differential diagnosis of injuries to contractile tissue (strains and paratenonitis) and inert tissue (sprains). Some examiners separate vascular tissues from the other inert tissues; however, for the most part, when doing a musculoskeletal examination, they can be grouped with the other inert tissues with the understanding that they do present their own unique signs and symptoms.


TABLE 1-16

Differential Diagnosis of Muscle Strains, Tendon Injury, and Ligament Sprains



	
	1° Strain
	2° Strain
	3° Strain (rupture)
	Paratenonitisa Tendinosisb

	1° Sprain
	2° Sprain
	3° Sprain




	Definition
	Few fibers of muscle torn
	About half of muscle fibers torn
	All muscle fibers torn (rupture)
	
aInflammation of tendon
bIntratendinous degeneration
	Few fibers of ligament torn
	About half of ligament torn
	All fibers of ligament torn



	Mechanism of Injury
	Overstretch
Overload
	Overstretch
Overload
Crushing
	Overstretch
Overload
	Overuse
Overstretch
Overload
bAging
	Overload
Overstretch
	Overload
Overstretch
	Overload
Overstretch



	Onset
	Acute
	Acute
	Acute
	Chronic
Acute
	Acute
	Acute
	Acute



	Weakness
	Minor
	Moderate to major (reflex inhibition)
	Moderate to major
	Minor to moderate
	Minor
	Minor to moderate
	Minor to moderate



	Disability
	Minor
	Moderate
	Major
	Minor to major
	Minor
	Moderate
	Moderate to major



	Muscle Spasm
	Minor
	Moderate to major
	Moderate
	Minor
	Minor
	Minor
	Minor



	Swelling
	Minor
	Moderate to major
	Moderate to major
	
aMinor to major (thickening)
bNo
	Minor
	Moderate
	Moderate to major



	Loss of Function
	Minor
	Moderate to major
	Major (reflex inhibition)
	Minor to major
	Minor
	Moderate to major
	Moderate to major (instability)



	Pain on Isometric Contraction
	Minor
	Moderate to major
	No to minor
	Minor to major
	No
	No
	No



	Pain on Stretch
	Yes
	Yes
	No*

	Yes
	Yes
	Yes
	No*




	Joint Play
	Normal
	Normal
	Normal
	Normal
	Normal
	Normal
	Normal to excessive



	Palpable Defect
	No
	No
	Yes (if early)
	
bMay have palpable module
	No
	No
	Yes (if early)



	Crepitus
	No
	No
	No
	Possible
	No
	No
	No



	ROM
	Decreased
	Decreased
	May increase or decrease depending on swelling
	Decreased
	Decreased
	Decreased
	May increase or decrease depending on swelling
Dislocation or subluxation possible






[image: image]


*Not if it is the only tissue injured; however, often with 3° injuries, other structures will suffer 1° or 2° injuries and be painful.


ROM, Range of motion.




When doing movement testing, the examiner should note whether pain or restriction predominate. If pain predominates, the condition is more acute, and gentler assessment and treatment are required. If restriction predominates, the condition is subacute, or chronic, and more vigorous assessment and treatment can be performed.


Active Movements

Active movements (AROM) are “actively” performed by the patient's voluntary muscles and have their own special value in that they combine tests of joint range, control, muscle power, and the patient's willingness to perform the movement. These movements are sometimes referred to as physiological movements. The end of active movement is sometimes referred to as the physiological barrier. Contractile, nervous, and inert tissues are involved or moved during active movements. When active movements occur, one or more rigid structures (bones) move, and such movement results in movement of all structures that attach to or are in close proximity to that bone. Although active movements are usually the first movements done, they either are not performed at all or are performed with caution during fracture healing or if the movement could put stress on newly repaired soft tissues. The examiner should note which movements, if any, cause pain or other symptoms and the amount and quality of pain that results. For example, small, unguarded movements causing intense pain indicate an acute, irritable joint. If the condition is very irritable or acute, it may not be possible to elicit all the movements desired. In this case, only those movements that provide the most useful information should be performed. The examiner should note the rhythm of movement along with any pain, limitation, or unusual (e.g., instability jog) or trick movements that occur. Trick movements are modified movements that the patient consciously or unconsciously uses to accomplish what the examiner has asked the patient to do. For example, in the presence of deltoid paralysis, if the examiner asks the patient to abduct the arm, the patient can accomplish this movement by laterally rotating the shoulder and using the biceps muscle to abduct the arm.

Active movement may be abnormal for several reasons, and the examiner must try to differentiate the cause. Pain is a common cause for abnormal movement as is muscle weakness, paralysis, or spasm. Other causes include tight or shortened tissues, altered length-tension relationships, modified neuromuscular factors, and joint-muscle interaction. In some cases, the patient may not be able to actively move the joint through the available ROM because of weakness, pain, or tight structures. This inability to move through the available ROM is sometimes called a lag. The most common example of this is a quadriceps lag in which the quadriceps is not able to actively take the knee into full extension even if full passive extension is possible. (This is commonly seen after surgery.) It is important to remember that a lag may also be caused by tightness of tissues acting in the opposite direction (e.g., in the knee, tight posterior capsule, tight hamstrings, or scarring).

The active movement component of the examination is a functional test of the anatomical and dynamical aspects of the body and joints while demonstrating correct or incorrect motor function, which is the ability to demonstrate skillful and efficient movement patterns while maintaining control of voluntary postures.7,89 The examiner should ensure the movement is performed at a smooth constant speed in the desired direction using the most efficient pathway through full ROM.90,91 This will involve the integration and synchronization of prime movers and synergists through the whole or part of the kinetic chain involved in the movement.

When testing active movements, the examiner should note where in the arc of movement the symptoms occur. For example, pain occurs during abduction of the shoulder between 60° and 120° if there is impingement under the acromion process or coracoacromial ligament. Any increase in intensity and quality of pain should also be noted. This information helps the examiner determine the particular tissue at fault. For example, bone pain, except in the case of a fracture or tumor, often is not altered with movement. By observing the patient's reaction to pain, the examiner can get some idea of how much the condition is affecting the patient and the patient's pain threshold. By noting the pattern of movement, the quality and rhythm of the movement, the movements in other joints, and the observable restriction, the examiner can tell if the patient is “cheating” (using accessory muscles or muscle substitution) to do the movement and what tissues are affected. For example, “shoulder hiking” may indicate a capsular pattern of the shoulder or incorrect sequential firing of different muscles.


Examiner Observations During Active Movement


• When and where during each of the movements the onset of pain occurs

• Whether the movement increases the intensity and quality of the pain

• The reaction of the patient to pain

• The amount of observable restriction and its nature

• The pattern of movement

• The rhythm and quality of movement

• The movement of associated joints

• The willingness of the patient to move the part





Generally, active movements are performed once or twice in each desired direction while the examiner notes the pattern of movement and any discrepancies or cheating/substitution movements. If the patient has noted pain or difficulty with any particular movements, these movements should be done last to ensure no overflow of symptoms to other movements. If the patient has complained that certain repetitive movements or sustained postures are the problem, the examiner should ensure that the movements are repeated (5 to 10 times) or sustained (usually 5 to 20 seconds but may depend on history) until the symptoms are demonstrated.

There are standard movements for each joint, and these movements tend to follow cardinal planes (i.e., they are single plane movements). However, if the patient complains of problems outside these standard movements or if symptoms are more likely to be elicited by combined movements (i.e., movements in multiple planes or around combined axes), repeated movements, movements with speed, or movements under compression, then these should be performed.92–94 McKenzie has reported that repeated movements increase symptoms in irritable acute tissues or in internal derangements,17 whereas postural dysfunctions change little with repeated movements.

In some cases, especially if the joints are not too reactive or irritable, overpressure may carefully be applied at the end of the AROM. If the overpressure does not produce symptoms and the end feel is normal, the movement is considered normal and the examiner may decide that passive movements are unnecessary.




Passive Movements

Passive movements (PROM) are primarily performed to determine the available anatomical ROM and end feel. The PROM may be within normal limits, hypermobile (see the Patient History section) or hypomobile. Palpation of measurement points can play a major role when using palpable landmarks for goniometry.95 With passive movement, the examiner puts the joint through its ROM while the patient is relaxed. These movements may also be referred to as anatomical movements. The end of passive movement is sometimes referred to as the anatomical barrier. Normally, the physiological barrier (active movement) occurs before the anatomical barrier (passive movement) so that passive movement is always slightly greater than active movement. The movement must proceed through as full of a range as possible and should, if possible, involve the same motions as were performed actively. Positioning the patient (e.g., sitting, lying supine) may have an effect on active and passive ROM, so the examiner must consider positioning. Differences in ROM between active and passive movements may be caused by muscle contraction or spasm, muscle deficiency, neurological deficit, contractures, or pain. Active and passive ROM may be measured by goniometer, inclinometer, examiner estimation (“eyeballing”), or a similar measure.96,97 With most of these methods, it is difficult to show consistent differences of less than 5°.98,99 Goniometry is especially useful for measuring and recording joint or fracture deformities and has been shown to have a satisfactory level of intratester reliability,99–101 although this may depend on the motion measured.101 Measurements at different times show progression or regression of the deformity. Although there are sources that describe ROMs for various joints, the values given are averages and do not necessarily constitute the ROM needed to do specific activities or the ROM that is present in a specific patient. Normal mobility is relative. For example, gymnasts tend to be classed as lax (nonpathological hypermobility) in most joints, whereas elderly persons tend to be classed as hypomobile. For these individual populations, however, the available ROM may be considered normal. In reality, the important question is, does the patient have the ROM available to do what he or she wants to do functionally? Certain pathological states, such as Ehlers-Danlos syndrome, may also affect ROM. For example, if several joints demonstrate excessive ROM, a condition referred to as benign joint hypermobility syndrome may exist.102 The Beighton Hypermobility Index for this condition is a modification of the Carter and Wilkinson Scoring Criteria (see Chapter 17). This index used in isolation, if positive, means the individual has widespread joint hypermobility. Generalized joint hypermobility is said to be present when a score of 4 or more is found on the Beighton test.103–105


Examiner Observations During Passive Movement


• When and where during each of the movements the pain begins

• Whether the movement increases the intensity and quality of pain

• The pattern of limitation of movement

• The end feel of movement

• The movement of associated joints

• The range of motion available






Beighton Hypermobility Index Scoring Criteria106,107


• Patient can bend and place hands flat on floor without bending knees (1 point)

• Knee(s) can hyperextend past 0° (1 point for each knee)

• Elbow(s) can hyperextend past 0° (1 point for each elbow)

• Thumb can be bent backward to touch forearm (1 point for each thumb)

• Little finger can be bent backward beyond 90° (1 point for each little finger)



NOTE: Maximum score = 9.



Likewise, the Brighton Diagnostic Criteria, which is not widely used in orthopedics, measures joint mobility and skin abnormalities.102,105 Using this criteria, the patient must have two major criteria, one major and two minor criteria, or four minor criteria to be diagnosed with benign joint hypermobility syndrome.


Brighton Diagnostic Criteria for Benign Joint Hypermobility Syndrome


Major Criteria


• A Beighton score of 4/9 or greater (either currently or historically)

• Arthralgia (joint pain) for longer than 3 months in four or more joints






Minor Criteria


• A Beighton score of 1, 2 or 3/9 (0, 1, 2 or 3 if aged 50+)

• Arthralgia (more than 3 months) in one to three joints or back pain (more than 3 months), spondylosis, spondylolysis/spondylolisthesis

• Dislocation/subluxation in more than one joint, or in one joint on more than one occasion

• Soft tissue rheumatism (inflammatory conditions) more than three lesions (e.g., epicondylitis, tenosynovitis, bursitis)

• Marfanoid habitus (Marfan-like appearance) (tall, slim, span/height ratio more than 1.03, upper: lower segment ratio less than 0.89, arachnodactyly [long, thin, spider-like fingers] [positive Steinberg/wrist signs])

• Abnormal skin: striae, hyperextensibility, thin skin, papyraceous (paper-like) scarring

• Eye signs: drooping eyelids or myopia or antimongoloid slant

• Varicose veins or hernia or uterine/rectal prolapse





From Grahame R, Bird HA, Child A, et al: The revised (Brighton 1998) criteria for the diagnosis of benign joint hypermobility syndrome (BJHS). J Rheumatol 27:1778, 2000.



Each movement must be compared with the same movement in the opposite joint or, secondarily, with accepted norms. Although passive movement must be gentle, the examiner must determine whether there is any limitation of range (hypomobility) or excess of range (hypermobility or laxity) and, if so, whether it is painful. Hypermobile joints tend to be more susceptible to ligament sprains, joint effusion, chronic pain, recurrent injury, paratenonitis resulting from lack of control (instability), and early osteoarthritis. Hypomobile joints are more susceptible to muscle strains, pinched nerve syndromes, and paratenonitis resulting from overstress.108,109 Myofascial hypomobility results from adaptive shortening or hypertonicity of the muscles or from posttraumatic adhesions or scarring. Pericapsular hypomobility has a capsular or ligamentous origin and may result from adhesions, scarring, arthritis, arthrosis, fibrosis, or tissue adaptation. Restriction may be in all directions but not the same amount in each direction (e.g., capsular pattern). Pathomechanical hypomobility occurs as a result of joint trauma (micro or macro) leading to restriction in one or more directions.18 Hypermobility is not the same as instability. Instability covers a wide range of pathological hypermobility. Although there are tests to demonstrate general hypermobility, these tests should be interpreted with caution because patients demonstrate a wide range of variability between joints and within joints.110,111 With careful assessment, one often finds that a joint may be hypermobile in one direction and hypomobile in another direction. It must also be remembered that evidence of hypomobility or hypermobility does not necessarily indicate a pathological state in the person being assessed. The examiner should attempt to determine the cause of the limitation (e.g., pain, spasm, adhesions, compression) or hypermobility (e.g., injury, occupational, genetic, disease) and the quality of the movement (e.g., lead pipe, cogwheel).


End Feel.1


When assessing passive movement, the examiner should apply overpressure at the end of the ROM to determine the quality of end feel (the sensation the examiner “feels” in the joint as it reaches the end of the ROM) of each passive movement (Table 1-17). Care must be taken when testing end feel, however, to be sure that severe symptoms are not provoked. If the patient is able to hold a position at the end of the physiological ROM (end range of active movement) without provoking symptoms or if the symptoms ease quickly after returning to the resting position, then the end feel can be tested. Pain with pathological end feels is common.63 If, however, the patient has severe pain at end range, end feel should only be tested with extreme care. A proper evaluation of end feel can help the examiner to assess the type of pathology present, determine a prognosis for the condition, and learn the severity or stage of the problem. By determining if pain or restriction is the main problem, the examiner can determine if a more gentle treatment should be given (pain predominating) or a more vigorous treatment (restriction predominantly). The end feel sensations that the examiner experiences are subjective, so intrarater reliability tends to be good, whereas interrater reliability is poor.62 Many clinicians develop their own classification with the most common ones used63 developed by Cyriax,1 Kaltenborn,92 and Paris.112


TABLE 1-17

Normal and Abnormal End Feels



	End Feel
	Example




	Normal
	



	Bone to bone
	Elbow extension



	Soft tissue approximation
	Knee flexion



	Tissue stretch
	Ankle dorsiflexion, shoulder lateral rotation, finger extension



	Abnormal
	



	Early muscle spasm
	Protective spasm following injury



	Late muscle spasm
	Spasm due to instability or pain



	“Mushy” tissue stretch
	Tight muscle



	Spasticity
	Upper motor neuron lesion



	Hard capsular
	Frozen shoulder



	Soft capsular
	Synovitis, soft tissue edema



	Bone to bone
	Osteophyte formation



	Empty
	Acute subacromial bursitis



	Springy block
	Meniscus tear







Cyriax described three classic normal end feels:1


• Bone-to-Bone. This is a “hard,” unyielding sensation that is painless. An example of normal bone-to-bone end feel is elbow extension.

• Soft-Tissue Approximation. With this type of end feel, there is a yielding compression (mushy feel) that stops further movement. Examples are elbow and knee flexion, in which movement is stopped by compression of the soft tissues, primarily the muscles. In a particularly slim person with little muscle bulk, the end feel of elbow flexion may be bone-to-bone.

• Tissue Stretch. There is a hard or firm (springy) type of movement with a slight give. Toward the end of ROM, there is a feeling of springy or elastic resistance. The normal tissue stretch end feel has a feeling of “rising tension or stiffness.” This changing tension has led to this end feel sometimes being divided into two types: elastic (soft) and capsular (hard). This feeling depends on the thickness and type of tissue being stretched, and it may be very elastic, as in the Achilles tendon stretch, or slightly elastic, as in wrist flexion (tissue stretch), or hard as in knee extension. A hard end feel is firm with a definite stopping point, whereas soft end feel implies a softer end feel without a definite stopping place.113 Tissue stretch is the most common type of normal end feel; it is found when the capsule and ligaments are the primary restraints to movement. Examples are lateral rotation of the shoulder, and knee and metacarpophalangeal joint extension.



In addition to the three normal types of end feel, Cyriax described five classic abnormal end feels, several of which have subdivisions and each of which is commonly associated with some degree of pain or restricted movement.1,114


• Muscle Spasm. This end feel is invoked by movement, with a sudden dramatic arrest of movement often accompanied by pain. The end feel is sudden and hard. Cyriax called this a “vibrant twang.”1 Some examiners divide muscle spasm into different parts. Early muscle spasm occurs early in the ROM, almost as soon as movement starts; this type of muscle spasm is associated with inflammation and is seen in more acute conditions. Late muscle spasm occurs at or near the end of the ROM. It is usually caused by instability and the resulting irritability caused by movement. An example is muscle spasm occurring during the apprehension test for anterior dislocation of the shoulder. Both types of muscle spasm are the result of the subconscious efforts of the body to protect the injured joint or structure, and their occurrence may be related to how quickly the examiner does the movement. Spasticity is slightly different and is seen with upper motor neuron lesions. It is a form of muscle hypertonicity that offers increased resistance to stretch involving primarily the flexors in the upper limb and extensors in the lower limb and may be associated with muscle weakness. The Ashworth scale is sometimes used to measure spasticity and resistance to passive movement, but its reliability has been questioned.115,116 A tight muscle may give its own unique end feel. This is similar to normal tissue stretch, but it does not have as great an elastic feel.

• Capsular. Although this end feel is similar to tissue stretch, it does not occur where one would expect (i.e., it occurs earlier in the ROM), and it tends to have a thicker feel to it. ROM is obviously reduced, and the capsule can be postulated to be at fault. Muscle spasm usually does not occur in conjunction with the capsular type of end feel except if the movement is fast and the joint acute. Some examiners divide this end feel into hard capsular, in which the end feel has a thicker stretching quality to it, and soft capsular (boggy), which is similar to normal tissue stretch end feel but with a restricted ROM. The hard capsular end feel is seen in more chronic conditions or in full-blown capsular patterns. The limitation comes on rather abruptly after a smooth, friction-free movement. The soft capsular end feel is more often seen in acute conditions with stiffness occurring early in the range and increasing until the end of range is reached. Maitland calls this “resistance through range.”117 Some authors interpret this soft, boggy end feel as being the result of synovitis, soft-tissue edema, or hemarthrosis.118 Major injury to ligaments and the capsule often causes a soft end feel until the tension is taken up by other structures.119

• Bone-to-Bone. This abnormal end feel is similar to the normal bone-to-bone type, but the restriction occurs before the end of ROM would normally occur or where a bone-to-bone end feel would not be expected. An example is a bone-to-bone end feel in the cervical spine resulting from osteophyte formation.

• Empty. The empty end feel is detected when movement produces considerable pain. The movement cannot be performed or stops because of the pain, although no real mechanical resistance is being detected. Examples include an acute subacromial bursitis or a tumor. Patients often have difficulty describing the empty end feel, and there is no muscle spasm involved.

• Springy Block. Similar to a tissue stretch, this occurs where one would not expect it to occur; it tends to be found in joints with menisci. There is a rebound effect with a thick stretching feel although it is not as stretchy as a hard capsular end feel, and it usually indicates an internal derangement within the joint. A springy block end feel may be found with a torn meniscus of a knee when it is locked or unable to go into full extension.






Capsular Patterns.1


With passive movement, a full ROM must be carried out in several directions. A short, too-soft movement in the midrange does not achieve the proper results or elicit potential findings. In addition to evaluating the end feel, the examiner must look at the pattern of limitation or restriction. If the capsule of the joint is affected, the pattern of limitation is the feature that indicates the presence of a capsular pattern in the joint. This pattern is the result of a total joint reaction, with muscle spasm, capsular contraction (the most common cause), and generalized osteophyte formation being possible mechanisms at fault. Each joint has a characteristic pattern of limitation. The presence of this capsular pattern does not indicate the type of joint involvement; only an analysis of the end feel can do that. Only joints that are controlled by muscles have a capsular pattern; joints, such as the sacroiliac and distal tibiofibular joints, do not exhibit a capsular pattern. Dutton pointed out that capsular patterns are based on empirical findings rather than research, and this may be the reason capsular patterns may be different or inconsistent.3 In fact, Hayes et al.62 felt the pattern of limitation was useful but the proportional limitation concept should not be used. Table 1-18 illustrates some of the common capsular patterns seen in joints.


TABLE 1-18

Common Capsular Patterns of Joints



	Joint
	Restriction*





	Temporomandibular
	Limitation of mouth opening



	Atlanto-occipital
	Extension, side flexion equally limited



	Cervical spine
	Side flexion and rotation equally limited, extension



	Glenohumeral
	Lateral rotation, abduction, medial rotation



	Sternoclavicular
	Pain at extreme of range of movement, especially horizontal adduction and full elevation



	Acromioclavicular
	Pain at extreme of range of movement, especially horizontal adduction and full elevation



	Ulnohumeral (elbow)
	Flexion, extension



	Radiohumeral
	Flexion, extension, supination, pronation



	Proximal (superior) radioulnar
	Supination, pronation equally limited



	Distal radioulnar
	Full range of movement, pain at extremes of rotation



	Radiocarpal (wrist)
	Flexion and extension equally limited



	Intercarpal
	None



	Midcarpal
	Equal limitation of flexion and extension



	Carpometacarpal (thumb)
	Abduction, extension



	Carpometacarpal (fingers)
	Equal limitation in all directions



	Trapeziometacarpal
	Abduction, extension



	Metacarpophalangeal and interphalangeal
	Flexion, extension



	Thoracic spine
	Side flexion and rotation equally limited, extension



	Lumbar spine
	Side flexion and rotation equally limited, extension



	Sacroiliac, symphysis pubis, and sacrococcygeal
	Pain when joints are stressed



	Hip†

	Flexion, abduction, medial rotation (but in some cases medial rotation is most limited)



	Knee (tibiofemoral)
	Flexion, extension



	Distal tibiofibular
	Pain when joint stressed



	Talocrural
	Plantar flexion, dorsiflexion



	Talocalcaneal (subtalar)
	Limitation of range of movement (varus, valgus)



	Midtarsal
	Dorsiflexion, plantar flexion, adduction, medial rotation



	Tarsometatarsal
	None



	First metatarsophalangeal (big toe)
	Extension, flexion



	Second to fifth metatarsophalangeal
	Variable



	Interphalangeal
	Flexion, extension





*Movements are listed in order of restriction.


†For the hip, flexion, abduction, and medial rotation are always the movements most limited in a capsular pattern. However, the order of restriction may vary.








Noncapsular Patterns.1


The examiner must also be aware of noncapsular patterns, for example, a limitation that exists but does not correspond to the classic capsular pattern for that joint. In the shoulder, abduction may be restricted but with very little rotational restriction (e.g., subacromial bursitis). Although a total capsular reaction is absent, there are other possibilities, such as ligamentous adhesions, in which only part of a capsule or the accessory ligaments are involved. There may be a local restriction in one direction, often accompanied by pain, and full, pain-free ROM in all other directions. A second possibility is internal derangement, which commonly affects only certain joints, such as the knee, ankle, and elbow. Intracapsular fragments may interfere with the normal sequence of motion. Movements causing impingement of the fragments will be limited, whereas other motions will be free. In the knee, for example, a torn meniscus may cause a blocking of extension, but flexion is usually free. Loose bodies cause limitation when they are caught between articular surfaces. A third possibility is extra-articular lesions. These lesions are revealed by disproportionate limitation, extra-articular adhesions, or an acutely inflamed structure limiting movement in a particular direction. For example, limited straight leg raising in the lumbar disc syndrome is referred to as a constant length phenomenon. This phenomenon results when the limitation of movement in one joint depends on the position in which another joint is held. The restricted tissue (in this case, the sciatic nerve) must lie outside the joint or joints (in this case, hip and knee) being tested. The constant length phenomenon may also result from muscle adhesions that cause restriction of motion.




Inert Tissue.1


After the active and passive movements are completed, the examiner should be able to determine whether there are problems with any of the inert tissues. The examiner makes such a determination by judging the degree of pain and the limitation of movement within the joint. For lesions of inert tissue, the examiner may find that active and passive movements are painful in the same direction. Usually pain occurs as the limitation of motion approaches. Resisted isometric movements (discussed later) are not usually painful unless some compression is occurring. During the examination, inert tissues are tested or stressed during active and passive movements, functional testing, selected special tests, joint play testing, and palpation.

Inert tissue refers to all tissue that is not considered contractile or neurological. Four classic patterns may be seen in lesions of inert issue, according to the ROM available (or restriction present) and the amount of pain produced.1


1. If the range of movement is full and there is no pain, there is no lesion of the inert tissues being tested by that passive movement; however, there may be lesions of inert tissue in other directions or around other joints.

2. The next possible pattern is one of pain and limitation of movement in every direction. In this pattern, the entire joint is affected, indicating arthritis or capsulitis. Each joint has its own capsular pattern (see Table 1-18), and the amount of limitation is not usually the same in each direction; however, although there is a set pattern for each joint, other directions may also be affected. All movements of the joint may be affected, but the motions described for the capsular pattern usually occur in the particular order listed. For example, the capsular pattern of the shoulder is lateral rotation most limited, followed by abduction and medial rotation. In early capsular patterns, only one movement may be restricted; this movement is usually the one that has the potential for the greatest restriction. For example, in an early capsular pattern of the shoulder, only lateral rotation may be limited, and the limitation may be slight.

3. A patient with a lesion of inert tissue may experience pain and limitation or excessive movement in some directions but not in others, as in a ligament sprain or local capsular adhesion. In other words, a noncapsular pattern is presented. Movements that stretch, pinch, or move the affected structure cause the pain. Internal derangement that results in the blocking of a joint is another example of a lesion of inert tissue that produces a variable pattern. Extra-articular limitation occurs when a lesion outside the joint affects the movement of that joint. Because these movements pinch or stretch the involved structure (e.g., bursitis in the buttock, acute subacromial bursitis), pain and limitation of movement occur on stretch or compression of these structures. If a structure such as a ligament has been torn, the ROM may increase if swelling is minimal, especially right after injury, indicating instability (pathological hypermobility) of the joint and can be seen in spinal or peripheral joints. Swelling often masks instability because it puts the tissues under tension. Pathological hypermobility, if present, results in greater than normal movement at the joint, causes pain, puts neurogenic structures at risk, and can result in progressive deformity and degeneration.120

4. The final inert tissue pattern is limited movement that is pain free. The end feel for this type of condition is often of the abnormal bone-to-bone type, and it usually indicates a symptomless osteoarthritis—that is, osteophytes are present and restrict movement, but they are not pinching or compressing any sensitive structures. If this situation is encountered, it should be left alone because it is not causing the patient any problem other than restricted ROM and attempts at treatment could lead to further problems.




Patterns of Inert Tissue Lesions


• Pain-free, full range of motion (ROM)

• Pain and limited ROM in every direction

• Pain and excessive or limited ROM in some directions

• Pain-free, limited ROM











Resisted Isometric Movements

Resisted isometric movements are the movements tested last in the examination of the joints. This type of movement consists of a strong, static (isometric), voluntary muscle contraction, and it is used primarily to determine whether the contractile tissue is the tissue at fault, although the nerve supplying the muscle is also tested. If the muscle, its tendon, or the bone into which they insert is at fault, pain and weakness result; the amount of pain and weakness is related to the degree of injury and the patient's pain threshold. If movement is allowed to occur at the joint, inert tissue around the joint will also move, and it will not be clear whether any resulting pain arises from contractile or inert tissues. The joint, therefore, is put in a neutral or resting position (see Table 1-35 later) so that minimal tension is placed on the inert tissue. The patient is asked to contract the muscle as strongly as possible while the examiner resists to prevent any movement from occurring and to ensure that the patient is using maximum effort. To keep movement to a minimum, it is best for the examiner to position the joint properly in the resting position and then to say to the patient, “Don't let me move you.” In this way, the examiner can ensure that the contraction is isometric and can control the amount of force exerted. Movement cannot be completely eliminated, but this method minimizes it. Some compression of the inert tissues (e.g., cartilage) occurs with the contraction, and there may be some joint shear as well, but it will be minimal if done as described.

If, as advocated, this isometric hold method is used, then movement against this resistance would require muscle strength of grade 3 to 5 on the muscle test grading scale (Table 1-19).121 If the muscle strength is less than grade 3, then the methods advocated in muscle testing manuals must be used.117,122 If the examiner is having difficulty differentiating between grade 4 and grade 5, an eccentric break method of muscle testing may be used. This method starts as an isometric contraction, but then the examiner applies sufficient force to cause an eccentric contraction or a “break” in the patient's isometric contraction. This method provides a more recognizable threshold for maximum isometric contraction.121 It must be recognized, however, that all three methods are subjective for normal and good values. When a muscle is tested in the resting position, it is usually being tested in its position of optimum length so that maximum force, if necessary, can be elicited. In some cases, however, a muscle, because of pathology, may become lengthened or shortened leading to weakness when tested in the normal resting position. Testing a muscle in the fully lengthened position tightens the inert components of muscle and puts more stress on the contractile tissues, whereas testing it in a shortened position puts it in its weakest position. Kendall et al.,123 for example, called muscle weakness that results from muscle lengthening stretch weakness or positional weakness. Thus, if the examiner has found ROM to be limited or excessive during passive movement testing, consideration should be given to performing the isometric tests in different positions of the ROM to see if the problem is not one of strength but of muscle length. This action will also help differentiate between weakness throughout the ROM (pathological weakness) from weakness only in certain positions (positional weakness). If, in the history, the patient has complained of symptoms in a different position than those commonly tested, the examiner may modify the isometric test position to try to elicit the symptoms. If the patient has complained that a concentric, eccentric, or econcentric contraction has caused the problem, the examiner may include these movements, with or without load, in the examination, but only after the isometric tests have been completed. Econcentric or pseudo-isometric contraction involves two-joint muscles in which the muscle is acting concentrically at one joint and eccentrically at the other joint, the result being minimal or no change in muscle length. Two-joint muscles are among the most frequently injured muscles (e.g., hamstrings, biceps, gastrocnemius) often because of the different actions occurring over the two joints at the same time.


Examiner Observations During Resisted Isometric Movement


• Whether the contraction causes pain and, if it does, the pain's intensity and quality

• Strength of the contraction

• Type of contraction causing problem (e.g., concentric, isometric, eccentric, econcentric)






TABLE 1-19

Muscle Test Grading



	Grade
	Value
	Movement Grade




	5+
	Normal (100%)
	Complete ROM against gravity with maximal resistance



	4
	Good (75%)
	Complete ROM against gravity with some (moderate) resistance



	3+
	Fair +
	Complete ROM against gravity with minimal resistance



	3
	Fair (50%)
	Complete ROM against gravity



	3–
	Fair –
	Some but not complete ROM against gravity



	2+
	Poor +
	Initiates motion against gravity



	2
	Poor (25%)
	Complete ROM with gravity eliminated



	2–
	Poor –
	Initiates motion if gravity is eliminated



	1
	Trace
	Evidence of slight contractility but no joint motion



	0
	Zero
	No contraction palpated





ROM, Range of motion.




In some cases, machines may be used to measure muscle strength, but care should be taken, because these tests are often not isometric, and they are often not performed in functional positions nor at functional speeds. They do, however, provide a comparison or ratio between right and left and between different movements.

Muscle weakness, if elicited, may be caused by an upper motor neuron lesion, injury to a peripheral nerve, pathology at the neuromuscular junction, a nerve root lesion, or a lesion or disease (myopathy) of the muscle, its tendons, or the bony insertions themselves. For the first four of these causes, the system of muscle test grading may be used. For nerve root lesions, myotome testing is the method of choice. When testing for muscle lesions, it is more appropriate to test the resisted movements isometrically first, to determine which movements are painful, then perform individual muscle tests, as advocated in texts such as that of Daniels and Worthingham,122 to determine exactly which muscle is at fault.


Signs and Symptoms of Myopathy (Muscle Disease)66


• Difficulty lifting

• Difficulty walking

• Myotonia (inability of muscle to relax)

• Cramps

• Pain (myalgia)

• Progressive weakness

• Myoglobinuria





If the contraction appears weak, the examiner must make sure that the weakness is not caused by pain or by the patient's fear, unwillingness, or malingering. The examiner can often resolve such a finding by having the patient make a contraction on the good side first, which normally will not cause pain. Weakness that is not associated with pain or disuse is a positive neurological sign indicating that a nerve root, peripheral nerve, or upper motor neuron lesion is at least part of the problem.


Causes of Muscle Weakness


• Muscle strain

• Pain/reflex inhibition

• Peripheral nerve injury

• Nerve root lesion (myotome)

• Upper motor neuron lesion (even when muscle shows increased tone)

• Tendon pathology

• Avulsion

• Psychological overlay







Contractile Tissue.1


With resisted isometric testing, the examiner is looking for problems of contractile tissue, which consists of muscles, their tendons, attachments (e.g., bone), and the nervous tissue supplying the contractile tissue. Both active movements and resisted isometric testing demonstrate symptoms if contractile tissue is affected. Other parts of the examination, which will test contractile tissue, include passive movement, functional testing, specific special tests, and palpation. Usually, passive movements are normal—that is, passive movements are full and pain free, although pain may be exhibited at the end of the ROM when the contractile or nervous tissue is stretched. If contractile tissue has been injured, active movement is painful in one direction (contraction) and passive movement, if painful, is painful in the opposite direction (stretch). Resisted isometric testing is painful in the same direction as active movement. If the muscles are tested as previously described, not all movements will be found to be affected, except in patients with psychogenic pain and sometimes in patients with an acute joint lesion, in which even a small amount of tension on the muscles around the joint provokes pain. However, if the joint lesion is acutely severe, passive movements (when tested) will be markedly affected, and there will be no confusion as to where the lesion lies. As with inert tissue, four classic patterns have been identified with lesions of contractile and nervous tissue.1 (In this case, however, one is dealing with pain and strength rather than pain and altered ROM.)


1. Movement that is strong and pain free indicates that there is no lesion of the contractile unit being tested or the nervous tissue supplying that contractile unit, regardless of how tender the muscles may be when touched. The muscles and nerves function painlessly and are not the source of the patient's discomfort.

2. Movement that is strong and painful indicates a local lesion of the muscle or tendon. Such a lesion could be a first- or second-degree muscle strain. The amount of strength is usually determined by the amount of pain the patient feels on contraction, which results from reflex inhibition that leads to weakness or cogwheel contractions. A second-degree strain produces greater weakness and more pain than a first-degree strain. Similarly, tendinosis, tendinitis, paratenonitis, or paratenonitis with tendinosis (Table 1-20) all may lead to contractions that are strong (relative) and painful, but one that is not usually as strong as on the good side; and the pain is in or around the tendon, not the muscle.124,125 If there is a partial avulsion fracture, again, the movement will be strong and painful. However, if the avulsion is complete, the movement will be weak and painful (see later discussion). Typically, there is no primary limitation of passive movement when contractile tissue is injured although end range may be painful (stretch), except, for example, in the case of a gross muscle tear with hematoma where the muscle, which is often in spasm, is being stretched. In this case, the patient may develop joint stiffness secondary to disuse. This is often caused by protective muscle spasm of adjacent muscles that allow, for example, some joint contracture to be superimposed on the muscle lesion. This stiffness then takes precedence in the treatment. One should always remember that it is easier to maintain physiological function than it is to restore it.


TABLE 1-20

Bonar's Modification of Clancy's Classification of Tendinopathies



	Pathological Diagnosis
	Concept (Macroscopic Pathology)
	Histological Appearance




	Tendinosis
	Intratendinous degeneration (commonly caused by aging, microtrauma, and vascular compromise)
	Collagen disorientation, disorganization, and fiber separation with an increase in mucoid ground substance, increased prominence of cells and vascular spaces with or without neovascularization, and focal necrosis or calcification



	Tendinitis/partial rupture
	Symptomatic degeneration of the tendon with vascular disruption and inflammatory repair response
	Degenerative changes as noted above with superimposed evidence of tear, including fibroblastic and myofibroblastic proliferation, hemorrhage and organizing granulation tissue



	Paratenonitis
	Inflammation of the outer layer of the tendon (paratenon) alone, regardless of whether the paratenon is lined by synovium
	Mucoid degeneration in the areolar tissue is seen. A scattered mild mononuclear infiltrate with or without focal fibrin deposition and fibrinous exudate is also seen



	Paratenonitis with tendinosis
	Paratenonitis associated with intratendinous degeneration
	Degenerative changes as noted for tendinosis with mucoid degeneration with or without fibrosis and scattered inflammatory cells in the paratenon alveolar tissue





From Khan KM, Cook JL, Bonar F, et al: Histopathology of common tendinopathies—update and implications for clinical management. Sports Med 27:399, 1999.




3. Movement that is weak and painful indicates a severe lesion around that joint, such as a fracture. The weakness that results is usually caused by reflex inhibition of the muscles around the joint, secondary to pain.

4. Movement that is weak and pain free indicates a rupture of a muscle (third-degree strain) or its tendon or involvement of the peripheral nerve or nerve root supplying that muscle. If the movement is weak and pain free, neurological involvement or a tendon rupture should be suspected first. With neurological involvement, the examiner must be able to differentiate between the muscle innervation of a nerve root (myotome) and the muscle innervation of a peripheral nerve (see Table 1-15 as an example). Also, the examiner should be able to differentiate between upper and lower motor neuron lesions (see Table 1-12). Third-degree strains are sometimes masked, because if the force is great enough to cause a complete tear of a muscle, the surrounding muscles, which assisted the movement, may also be injured (first- or second-degree strain). The pain from these secondary muscles can mask the third-degree strain to the primary mover. The tested weakness, however, would be greater with the third-degree strain (and its lack of pain). Although significant pain can occur at the time of the third-degree injury, this pain usually quickly subsides to a dull ache, even when the muscle is contracting, because there is no tension on the muscle, which no longer has two attachment (origin and insertion) points. For this reason, a gap or hole in the muscle may be palpated. When the third-degree injured muscle does contract, the muscle may bunch up or bulge, giving an obvious deformity (Figure 1-17).

[image: image]
Figure 1-17 Rupture (3° strain) of right adductor muscle. Note the bulge in the muscle caused when the patient is asked to contract the muscle.








Patterns of Contractile Tissue and Nervous Tissue Lesions


• No pain, and movement is strong

• Pain, and movement is relatively strong (but not as strong as it should be)

• Pain, and movement is weak

• No pain, and movement is weak






Signs and Symptoms of Upper Motor Neuron Lesions




















• Spasticity

• Hypertonicity

• Hyperreflexia (deep tendon reflexes)

• Positive pathological reflexes (e.g., Babinski, Hoffman)

• Absent or reduced superficial reflexes

• Extensor plantar response (bilateral)




If all movements around a joint appear painful, the pain is often a result of fatigue, emotional hypersensitivity, or emotional problems. Patients may equate effort with discomfort, and they must be told that they are not necessarily the same.

Janda put forth an interesting concept by dividing muscles into two groups: postural and phasic.126 He believed that postural or tonic muscles, which are the muscles responsible for maintaining upright posture, have a tendency to become tight and hypertonic with pathology and to develop contractures but are less likely to atrophy, whereas phasic muscles, which include almost all other muscles, tend to become weak and inhibited with pathology. The examiner must be careful to note the type of muscle affected and the ROM available (active movements) as well as the strength and production of pain (resisted isometric movements) when testing contractile tissue. Table 1-21 shows the muscles that are postural and prone to tightness and those that are phasic and prone to weakness. Table 1-22 shows the characteristics of postural and phasic muscles. If a muscle imbalance is present, the tight muscles must first be stretched to their normal length and tone before strength can be equalized.127,128


TABLE 1-21

Functional Division of Muscle Groups*



	Muscles Prone to Tightness (Postural Muscles)
	Muscles Prone to Weakness (Phasic Muscles)



	
• Gastrocnemius and soleus

• Tibialis posterior

• Short hip adductors

• Hamstrings

• Rectus femoris

• Iliopsoas

• Tensor fasciae latae

• Piriformis

• Erector spinae (especially lumbar, thoracolumbar, and cervical portions)

• Quadratus lumborum

• Pectoralis major

• Upper portion of trapezius

• Levator scapulae

• Sternocleidomastoid

• Scalenes

• Flexors of the upper limb



	
• Peronei

• Tibialis anterior

• Vastus medialis and lateralis

• Gluteus maximus, medius, and minimus

• Rectus abdominis

• External oblique

• Serratus anterior

• Rhomboids

• Lower portion of trapezius

• Short cervical flexors

• Extensors of upper limb
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*Janda considers all other muscles neutral.


Modified from Jull G, Janda V: Muscles and motor control in low back pain. In Twomey LT, Taylor JR, editors: Physical therapy for the low back: clinics in physical therapy, New York, 1987, Churchill Livingstone, p. 258.





TABLE 1-22

Characteristics of Postural and Phasic Muscle Groups



	Muscles Prone to Tightness (Postural Muscles)
	Muscles Prone to Weakness (Phasic Muscles)




	Predominantly postural function
	Primarily phasic function



	Associated with flexor reflexes
	Associated with extensor reflexes



	Primarily two-joint muscles
	Primarily one-joint muscles



	Readily activated with movement (shorter chronaxie)
	Not readily activated with movement (longer chronaxie)



	Tendency to tightness, hypertonia, shortening, or contractures
	Tendency to hypotonia, inhibition, or weakness



	Resistance to atrophy
	Atrophy occurs easily





Modified from Jull G, Janda V: Muscles and motor control in low back pain. In Twomey LT, Taylor JR, editors: Physical therapy for the low back: clinics in physical therapy, New York, 1987, Churchill Livingstone.




Janda and his associates further expanded this concept with the “upper crossed syndrome” and “pelvic crossed syndrome,” which show muscles (primarily postural) on one diagonal at a joint to be tight and hypertonic, whereas muscles on the other diagonal are weak and lengthened (Figure 1-18).128,129 This concept of tight and hypertonic muscles in one aspect of a joint with weak lengthened muscles in the opposite aspect is one that examiners should remember for all joints, especially when looking at chronic joint injuries as both types of muscles tend to be present and require different treatment approaches.

[image: image]
Figure 1-18 Postural and phasic muscle response to pathology producing “crossed syndromes.”





In addition, the examiner should always consider the action of force couples surrounding a joint. Force couples are counteracting groups of muscles functioning either by co-contraction to stabilize a joint, or by one group acting concentrically and the opposing group acting eccentrically to cause a controlled joint motion that is smooth and harmonized (Figure 1-19).130 Pathology to one of the force couple muscles or to one of the force couples acting about a joint can lead to muscle imbalance, instability, and loss of smooth coordinated movement.

[image: image]
Figure 1-19 Force couple action.










Other Findings During Movement Testing

When carrying out the examination of the joints, the examiner must be aware of other findings that may become evident and may help to determine the nature and location of the problem. For example, it should be noted whether there is excessive ROM (hypermobility or laxity) within the joints. Comparison of the normal side with the involved side of the body gives some indication as to whether the findings on the affected side would be considered normal. For example, an apparently excessive range (laxity) may just be the normal ROM for that patient. It must also be remembered that joints on the nondominant side tend to be more flexible than those on the dominant side.

It is also important to note whether a painful arc is present; this finding indicates that an internal structure is being squeezed or pinched in part of the ROM. Sounds (such as, crepitus, clicking, or snapping) should be noted. To be pathologically significant however, these sounds must be related to the patient's symptoms. They may be caused by structures slipping over one another (e.g., tendons slipping over bone), loose bodies or arthritic changes in the joint, abnormal movement of structures (e.g., meniscus click on opening or closing of the temporomandibular joint), or a tear in a structure (e.g., a tear in the triangular cartilaginous disc of the wrist). Pain at the extreme of ROM may be caused by squeezing or stretching of structures around the joint or even in the joint, especially if the movement takes the joint into its close packed position.







Functional Assessment

Functional assessment plays an important role in the evaluation of the patient.131 It is different from the analysis of specific movement patterns of active, passive, and resisted isometric movements used to differentiate between inert, neurological, and contractile tissue. Functional assessment may involve task analysis, observation of certain patient activities, or a detailed evaluation of the effect of the injury or disability on the patient's ability to function in everyday life. Reiman and Manske132 have organized functional tests into different levels of difficulty for assessment purposes (Table 1-23). Determining what the patient hopes is an appropriate functional outcome, and determining what the patient can and cannot do functionally can be extremely important in the choice of treatments that will be successful. Primarily, functional assessment helps the examiner establish what is important to the patient and the patient's expectations. It commonly represents a measurement of a whole-body task performance ability, as opposed to isolated examination of a joint. That being said, Preston et al.133 recommend that functional assessment should involve joint-specific questions and activity level questions along with general health questions. These may be in one questionnaire or in several instruments. Because it is part of each individual joint assessed, the functional testing should demonstrate whether an isolated impairment affects the patient's ability to perform everyday activities.


TABLE 1-23

Levels That Can Be Used for Assessment of Function in an Individual



	Levels for the Assessment of Function
	Assessment Examples




	Level I
	



	Assessment primarily at the level of subjective report (patient and clinician)
	
• Self-report measures most indicative of dysfunction

• Biopsychosocial measures relevant to dysfunction

• Self-report of activity rating scales (patient interpretation on specific requirements of his/her necessary activity level to return to previous level of function)

• Clinician analysis of specific sport/occupation/ADLs with respect to requirements (e.g., specific type of movements, energy system involvement)






	Level II
	



	Assessment primarily at the level of impairment
	
• Anthropometric measurements (e.g., body mass index, girth and height measurements)

• Muscle length

• Manual muscle testing

• ROM

• Sensation

• Joint play






	Level III
	



	Assessment primarily at the level of static observation/posture/balance
	
• Static posture

• Static balance (bilateral and single-leg balance static assessment)






	Level IV
	



	Assessment primarily at the level of dynamic posture, general movement patterns, and single plane dynamic balance
	
• Dynamic posture (i.e., posture of individual as he or she performs movements required)

• General movement patterns (e.g., walking, transfer movements)

• Dynamic balance predominantly in one plane of movement without quality assessment (e.g., functional reach test, tandem walking)






	Level V
	



	Assessment primarily at the level of movement patterns encountered during higher level tasks and/or multi-planar dynamic balance
	
• Assessment of movement patterns the individual performs with his or her primary tasks (e.g., specific sport, occupational, and other tasks)

• Four square step






	Level VI
	



	Assessment primarily at the level of specific movement patterns
	
• Functional movement screen

• Movement impairment syndrome assessment






	
Level VII

	



	Assessment of the individual primarily at the level of PPM occurring predominantly in one plane of movement
	
• 1RM testing

• Trunk endurance

• Sit-up endurance

• Supine bridge

• Loaded forward reach

• Lunge

• Flexed arm hang

• Step-down

• Single-leg squat

• Single-leg inclined squat on total gym






	Level VIII
	



	Assessment primarily at the level of PPM occurring predominantly in one plane of movement, but requiring one or more of the following:
• Limited base of support

• Multiple joint involvement

• Multiple muscle group involvement

• Explosive movement




	
• Aerobic endurance testing one or more of the following:

○ 1-mile walk

○ Rockport walk

○ 1- to 5-mile run

○ 12-minute run

○ 20-meter shuttle run

• Wingate anaerobic power

• Star excursion balance test

• Knee bending in 30 seconds

• Single jump and hop testing in one plane of movement for one or more of the following:

○ Standing long jump

○ Single-hop for distance

○ Vertical jump

• Seated chest pass

• Seated shot-put throw






	Level IX
	



	Assessment primarily at the level of PPM occurring predominantly in multiple planes of movement and/or requiring explosive movement
	
• Jump and hop testing in multiple planes of movement or requiring multiple jumps or hops for one or more of the following:

○ Side-hop

○ One-legged cyclic hop

○ Hexagon jump

○ Modified hexagon hop

○ Figure-eight hop

○ Carioca drill

○ 6-meter timed hop

○ Triple jump for distance

○ Triple hop for distance

○ Single-leg crossover hop for distance

○ Hop testing after fatigue

• 300 shuttle run

• Bosco test

• Running-based anaerobic sprint test

• Lower extremity functional test

• Speed and agility testing for one or more of the following:

○ Edgren side-step

○ Illinois agility

○ Pro agility (5-10-5)

○ Three-cone drill

○ T-test

○ Zigzag run

• Sidearm medicine ball throw

• Underkoffler softball throw for distance






	
Level X

	



	Assessment primarily at the level of PPM in multiple planes and/or explosive type of movement with the quality of the performance also assessed
	
• Balance error scoring system

• Functional throwing performance index

• Multiple single-leg hop stabilization

• Tinetti assessment tool






	Level XI
	



	Assessment primarily at the level of replication of the specific tasks performed during the individual's sport/occupation/daily activity and/or clustering of PPM that replicate component(s) of the sport/occupation/daily activity
	
• Functional capacity evaluation

• Firefighting “ability test”

• BEAST90

• Functional abilities test






	Level XII
	



	Cumulative assessment (FPT) including performance assessment (quantitative and qualitative) with self-report and biopsychosocial measures
	Assessment forward and backward along the functional continuum utilizing each parameter of function (i.e., impairment, performance measures, and self-report measures) as necessary
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1RM, One repetition maximum; ADL, activity of daily living; BEAST90, ball-sport endurance and sprint test; FPT, functional performance testing; PPM, performance-based measures; ROM, range of motion.

Modified from Reiman MP, Manske RC: The assessment of function: how is it measured? A clinical perspective. J Man Manip Ther 19:95–97, 2011.




The examiner should attempt to establish what functional factors are important to the patient. For example, functional testing may include movements under different loads to determine the patient's ability to work or play. Likewise, repeated movements and sustained postures may be necessary for work, recreational, or social activities. In some cases, movements at different speeds or under different loads may be necessary to determine pathology.94 A traumatic shoulder instability, for example, may not be evident in a swimmer except when he or she is actually doing the activity at the speed and load at which the activity is done in the water.

Because functional testing relates to the effect of the injury on the patient's life, those activities that cause symptoms, those that are restricted by symptoms, and the factors (e.g., strength, power, flexibility) that are needed to perform the activities must be considered. For example, if the patient is seated normally while a history is taken, the examiner knows the patient has the functional ROM (agility) for sitting with 90° of hip and knee flexion. Table 1-24 lists some functional outcome measures that should be considered. The activities should be simple, patient-oriented, and based on coordinated functional movement of the joints, and they should be activities the patient wants to do. Although most functional outcomes or tests are subjective, this does not make them any less effective.134


TABLE 1-24

Examples of Functional and Clinical Outcomes



	Clinical Outcomes
	Functional Outcomes



	
• Strength

• Range of motion

• Proprioception

• Endurance (muscular)

• Swelling

• Pain

• Psychological overlay



	
• Power

• Agility

• Kinesthetic awareness

• Endurance (muscular and cardiovascular)

• Speed

• Activity specificity

• Pain

• Skill level required for activity

• Psychological preparedness

• Daily living skills
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The functional assessment is important to determine the effect of the condition or injury on the patient's daily life, including his or her sex life. Functional impairment may be slightly annoying or completely disabling for the patient. Functional activities that should be tested, if appropriate, include self-care activities, such as walking, dressing, daily hygiene (e.g., washing, bathing, shaving, combing hair), eating, and going to the bathroom; recreational activities, such as reading, sewing, watching television, gardening, and playing a musical instrument; and other activities, such as driving, dialing a telephone, getting groceries, preparing meals, and hanging clothes. Goldstein nicely divided activities of human function into four broad areas, which are then broken down into more discrete levels (Table 1-25).135 The examiner should consider which of these are important to the patient and ensure that they are considered in the assessment. Figure 1-20 shows some of the daily living skills and mobility questions that may be of concern to both the examiner and the patient. The short musculoskeletal function assessment (SMFA) helps to determine how much the patient is bothered by functional problems (Figure 1-21).136 Other functional assessment tool examples that are available include the functional capacity evaluation (FCE),135 the functional independence measure (FIM),137 the physical performance test,138 the functional status test,139 the arthritis impact measurement scale (AIMS 2),140 the functional assessment tool (FAT),141 the SF-36 Health Status Survey,142,143 the Sickness Impact Profile,144 the SMFA Questionnaire,145 and the Sock Test.146 The particular tool used depends on the needs of the patient and the presenting pathological problem.


TABLE 1-25

Goldstein's Divisions of Human Function


	FUNCTION: BASIC OR PERSONAL ACTIVITIES OF DAILY LIVING (ADLs)


	Activity
	Examples
	Activity
	Examples



	Bed activities
Hygiene activities
Eating activities
	Moving in bed
Managing pillows and blankets
Reaching for objects
Sitting up
Brushing teeth
Bathing and showering
Washing
Toileting
Combing hair
Shaving
Putting on makeup
Using utensils
Cutting meat
Managing glass and cup
	Dressing activities 
Transfer activities
Walking activities
	Putting on clothes
Tying laces
Putting on socks and shoes
Bed to chair
Sit to stand
Getting into car
Level and uneven surfaces
Curbs and stairs
Opening doors
Walking and carrying items
Distance and velocity
Assistive devices
Gait deviations


	FUNCTION: INSTRUMENTAL (ADVANCED) ACTIVITIES OF DAILY LIVING (IADLs)


	Activity
	Examples
	Activity
	Examples



	Meal preparation
Light housework
Check writing
Shopping
	Cutting vegetables
Turning on oven
Measuring ingredients
Dusting
Washing dishes
Mopping floorsManipulating pen
Adding and subtracting
Pushing cart
Carrying groceries
Reaching
Getting money out of pocket
	Having sex
Driving car
Gardening
Communicating
	Manipulating clothing
Changing positions
Getting in and out
Turning wheel
Adjusting pedals, mirrors
Kneeling
Raking
Digging
Watering
Using writing tools
Using telephone


	
FUNCTION: WORK ACTIVITIES



	Activity
	Examples
	Activity
	Examples



	Lifting
Carrying
Stooping
Pushing
Pulling
Reaching
	From table and from floor
Small and large objects
Wiping floor
Broom
Drawer and door
Into cupboard
	Kneeling
Manipulating objects
Climbing
Standing
Walking
	On all fours and just knees
Pen, salt shaker
Stairs and ladder
Slow and fast


	FUNCTION: SPORT AND RECREATIONAL ACTIVITIES


	Activity
	Examples
	Activity
	Examples



	Walking
Jogging and sprinting
Cutting
Jumping and hopping
Throwing
Catching
	Forward and backward
Sideways
Level and uneven surfaces
Different surfaces
In water
Circles
Figure-eights
Crossover and sidestep
Vertical and distance
Forward and backward
Level and uneven surfaces
Underhand and overhand
Two-handed
Different objects
One- and two-handed
Different sizes and weights
	Hitting
Swimming
Agility
Open and closed kinetic chain
Speed and power
Endurance
Reaction time and proprioception
	Baseball bat
Tennis racquet
Golf club
Different strokes
Different kicks
Specific drills
Throwing and pushing
Moving different sized objects at different speeds
Aerobic and anaerobic
Cardiovascular and muscle
Blinking lights





[image: image]


Data from Goldstein TS: Functional Rehabilitation in Orthopedics, Gaithersburg, MD, 1995, Aspen Pub. Inc., pp. 19–23.




[image: image][image: image]
Figure 1-20 Daily living skill and mobility questions for function assessment. (Modified from Convery FR, Minteer MA, Amiel D, et al: Polyarticular disability: a functional assessment. Arch Phys Med Rehab 58[11]:498, 1977.)





[image: image][image: image]
Figure 1-21 Short Musculoskeletal Function Assessment (SMFA). (From Swiontkowski MF, Engelberg R, Martin DP, et al: Short musculoskeletal function assessment questionnaire: the validity, reliability, and responsiveness. J Bone Joint Surg Am 81[9]: 1256–1258, 1999.)





Part of this functional assessment occurs during the history when the examiner asks the patient which activities can be done easily, which can be done with some difficulty, and which cannot be done at all. During the observation, the examiner notes what the patient can and cannot do within the confines of the assessment area. Finally, during the examination, functional testing or a work analysis may be performed. For example, when examining the hand, the examiner notes the power and dexterity exhibited during performance of fundamental maneuvers, such as gripping and pinching. Below is an example of a work activity analysis, which may be evaluated if the patient is hoping to return to that activity and to do it successfully.147 Regardless of which functional test is used, the examiner must understand the purpose of the test. A functional test should not be done just because it is available. It should not be used in isolation but rather in conjunction with the overall assessment so that a complete assessment picture of the patient can be developed.


Example of an Analysis of Work Activity

Job title: Packer

Essential function: Packing individual cobbler cups for shipping


Steps


1. Select a box

2. Place the box on the conveyor side rack

3. Pick up one cobbler cup in each hand

4. Place the cups into the packing box

5. Repeat steps 3 and 4 until 36 cups are in a box

6. Place the filled box on the “sealing table”

7. Fold the short flaps of the box lid

8. Fold the longer flaps of the box lid

9. Tape down the long flaps of the box using the manual taping machine

10. Place the sealed box on the pallet





From Ellexson MT: Analyzing an industry: job analysis for treatment, prevention, and placement. Orthop Phys Ther Clin 1:17, 1992.



Numerical scoring systems are often used as part of the functional assessment and often play a role in clinical prediction rules (also called clinical decision rules or risk scores) that quantify different parts of the history, physical examination, and laboratory results in making a diagnosis or prognosis.148–152 By combining the different findings, it is felt that a clinician's diagnostic accuracy is increased.5,131,148,153–155 The Ottawa Ankle and Foot Rules and the Pittsburgh Knee Rules are examples of clinical prediction rules.95,156

The numerical scoring systems are often more related to function as it applies to a specific joint and often a specific activity rather than to the whole body (Figure 1-22),157 and for many, functional assessment plays only a small part. With these numerical systems, the clinician must ensure that the scoring systems really measure what they say they measure. To be effective, a numerical scoring system must demonstrate universality, practicality, reliability, reproducibility, effectiveness, and inclusiveness, and it must have been validated.158 The terminology and methods must be described precisely; the criteria should be related to functional outcome (what the patient desires) rather than clinical outcome (what the clinician desires), and the measures must be sensitive enough to show a difference.159 Figure 1-23 shows a functional assessment involving the entire upper limb.160 Table 1-26 demonstrates tests that could be used in an examination of simulated activities of daily living (ADLs).161 Similar charts can and have been developed for almost all joints of the body. However, many of these numerical scoring systems have been developed from the clinician's perspective rather than from what the patient thinks is important.

[image: image]
Figure 1-22 Shoulder evaluation form. (Modified from Rowe CR: The shoulder, Edinburgh, 1988, Churchill Livingstone, p. 632.)





[image: image]
Figure 1-23 Upper extremity function test. (Modified by permission of the publisher from Carroll D: A quantitative test of upper extremity function. J Chron Dis 18:482, 1965. Copyright © 1965 by Elsevier Science.)






TABLE 1-26

Summary Description of Tests in Simulated Activities of Daily Living Examination (SADLE)



	Test
	Measure
	Units
	Instrumentation




	Two leg standing, eyes open
	Maximum time of three 30-second trials
	Seconds
	Stopwatch



	One leg standing, eyes open
	Maximum time of three 30-second trials
	Seconds
	Stopwatch



	Two leg standing, eyes closed
	Maximum time of three 30-second trials
	Seconds
	Stopwatch



	One leg standing, eyes closed
	Maximum time of three 30-second trials
	Seconds
	Stopwatch



	Tandem walking with supports
	Time to take 10 heel-to-toe steps
	Steps/sec
	Stopwatch and parallel bars



	Tandem walking without supports
	Time to take 10 heel-to-toe steps
	Steps/sec
	Stopwatch and parallel bars



	Putting on a shirt
	Average time of two trials
	Seconds
	Stopwatch and shirt



	Managing three visible buttons
	Average time of two trials
	Seconds
	Stopwatch and cloth with three buttons mounted on a board



	Zipping a garment
	Average time of two trials
	Seconds
	Stopwatch and cloth with zipper mounted on a board



	Putting on gloves
	Average time of two trials
	Seconds
	Stopwatch and two garden gloves



	Dialing a telephone
	Average time of two trials
	Seconds
	Stopwatch and telephone



	Tying a bow
	Average time of two trials
	Seconds
	Stopwatch and large shoelaces mounted on a board



	Manipulating safety pins
	Average time of two trials
	Seconds
	Stopwatch and two safety pins



	Picking up coins
	Average time of two trials
	Seconds
	Stopwatch and four coins placed on a plastic sheet



	Threading a needle
	Average time of two trials
	Seconds
	Stopwatch, thread, and large-eyed needle



	Unwrapping a Band-Aid
	Time for one trial
	Seconds
	Stopwatch and one Band-Aid



	Squeezing toothpaste
	Average time of two trials
	Seconds
	Stopwatch, tube of toothpaste, and a board



	Cutting with a knife
	Average time of two trials
	Seconds
	Stopwatch, plate, fork, knife, and Permoplast



	Using a fork
	Average time of two trials
	Seconds
	Stopwatch, plate, fork, and Permoplast






[image: image]


Modified from Potvin AR, Tourtellotte WW, Dailey JS, et al: Simulated activities of daily living examination. Arch Phys Med Rehab 53:478, 1972.




Functional tests may also be used as provocative tests to bring on the symptoms the patient has complained of or to determine how the patient is progressing or whether he or she is ready to return to activity. Examples of these tests include the hop test and disco test for the knee. These tests, in reality, could be used for all the weight-bearing (lower limb) joints. However, it must be remembered that many of these provocative or stress tests are designed for very active persons and are not suitable for all populations.




Special (Diagnostic) Tests

After the examiner has completed the history, observation, and evaluation of movement, special tests may be performed for the involved joint. Many special tests are available for each joint to determine whether a particular type of disease, condition, or injury is present. They are sometimes called clinical accessory, provocative, motion, palpation, or structural tests. These tests, although strongly suggestive of a particular disease or condition when they yield positive results, do not necessarily rule out the disease or condition when they yield negative results. This will depend on the sensitivity and specificity of each test as well as the skill and experience of the clinician.

Special tests should seldom be used in isolation or as “stand alone” tests. They should only be considered as part of an overall clinical assessment that includes history, observation, and the rest of the examination.162,163 One of the problems with special tests is that many clinicians, especially those with less experience, hope that any special tests they use will give them a definitive answer as to what is wrong. Although a special test may give a definitive answer, more commonly it does not, but combined with the other information from the assessment, a clearer picture of the problem arises. No physical test is 100% reliable, valid, sensitive, or specific. In this book, the author has highlighted key tests that the clinician should practice, become comfortable with, and become confident in their use because the value of these tests has been demonstrated clinically (via examiner experience) and/or statistically to show that they contribute to determining what the problem is. It is better to learn one or two tests well and to be confident and proficient in their use rather than learning all the possible tests used to confirm a certain pathology. The following key (“Key to Classifying Special Tests”) has been developed to give an indication whether the author feels it is worthwhile to learn to do the test based on present evidence and the clinician's experience. That being said, even the tests with a [image: image] icon will or can be ineffective if the conditions outlined in the following green box are not met. Without these conditions being met, even the best test may fail to confirm the diagnosis regardless of its utility score, QUADUS score, or reliability or validity value. The research on the tests is important, but so is the experience of the clinician and the “state” of the patient. The [image: image] icon does not imply the tests are infallible. It means they are useful along with the history and the rest of the examination in making a diagnosis.


Key for Classifying Special Tests

The following is based on the author's clinical experience and review of the literature:


[image: image] Implies that the test has moderate to strong statistical (research) and clinical (examiner experience) support, or the author has found the test useful along with the history and examination in making a clinical diagnosis

[image: image] Implies that the test has minimal statistical (research) and some clinical (examiner experience) support, or the author has found the test helpful along with the history and examination in making a clinical diagnosis

[image: image] Implies that the test has insufficient statistical (research) evidence, but it may demonstrate clinical support for its use in the hands of an experienced examiner along with the history and examination in making a clinical diagnosis






Special Test Considerations

Any special test, regardless of its classification, can be positively or negatively affected by the:


• Patient's ability to relax

• Presence of pain and the patient's perception of the pain

• Presence of patient apprehension

• Skill of the clinician

• Ability and confidence of the clinician





When deciding to use these diagnostic tests or grouping or clustering them in clinical prediction rules, the examiner must determine if the test will give reliable and useful information that will help in the diagnosis and subsequent treatment.164,165 To be useful, a diagnostic test must give reliable data (i.e., consistent results regardless of who does the test), must be valid (i.e., test what it says it tests), and must be accurate to maximize patient outcomes.164,166 As previously stated, care must be taken considering the usefulness of a special test, because the test is influenced by both the patient and the clinician. One single study reporting on the reliability, validity, or other measures of test usefulness gives a good indication that the test can be useful in certain circumstances (in this case, those circumstances used to test the test), but research studies always involve compromises in terms of what is controlled and what is not controlled when doing the study. For example, many tests are confirmed during surgery when the patient is unconscious. Looking at the analysis of one test by different authors shows the wide variability in outcomes.167,168 Given all these factors, it is easy to see that special tests, although they have an important role to play, should not be used in isolation, nor should they be the single deciding factor in making a diagnosis.

Reliability may be affected by cooperation of the patient, which may be influenced by the patient's ability to relax, tolerate pain, describe apprehension, and show sincerity; it may be affected by the skill of the clinician, which may be influenced by experience, his or her ability to relax, and to confidently do the test; and it may be affected by the calibration of equipment.164 Several methods are used to determine reliability, but the intraclass correlation coefficient (ICC) is the preferred index because it reflects both agreement and correlation among ratings.169 It is calculated through analysis of variance (ANOVA) using variance estimates.169 Table 1-27 shows ICC agreement values that are illustrative for diagnostic tests. With nominal data, the kappa statistic (κ) is applied after the percentage agreement between testers has been determined.169


TABLE 1-27

Benchmark Intraclass Correlation Coefficient Values



	Value
	Description




	<0.75
	Poor to moderate agreement



	>0.75
	Good agreement



	>90
	Reasonable agreement for clinical measurements





Data from Portney LG, Walkins MP: Foundations of clinical research—applications to practice. Upper Saddle River, NJ, 2000, Prentice-Hall, p. 565.




When performing a test, it is also useful, in terms of reliability, to know the standard error of measurement (SEM).169 The SEM reflects the reliability of the response when the test is performed many times. It is an indication of how much change there might be when a test is repeated. If the SEM is small, then the test is stable with minimal variability between tests.169

Diagnostic tests should be evaluated on their diagnostic accuracy or ability to determine which people have the condition or disease and those who do not as this will have an impact on subsequent treatment and patient outcomes.170 The most useful methods of determining whether a test is a good test for the pathology under consideration are sensitivity, specificity, and likelihood ratios.164–166,169–178 Sensitivity implies the ability of a test to identify people who have a particular condition, dysfunction, or disease when they do (i.e., a true positive).164,166,169,174,178 Specificity, on the other hand, is used to determine which people do not have a particular condition, dysfunction, or disease (i.e., a true negative).164,166,169,174,178 Sensitivity and specificity values for tests are usually based on a gold standard, or reference test (e.g., diagnostic imaging, what was found at surgery).178,179 If the clinician is unsure that the patient has a particular condition, dysfunction or disease, then the examiner would want to use a test of exclusion or discovery that has a high sensitivity as it will rule out those people who do not have the problem, provided the test's specificity is equal to or higher than another test testing for the same thing.173 On the other hand, if the examiner has a high level of suspicion (based on the preceding history, observation, and examination) that the problem is present and wants to confirm that decision (confirmation test), then the examiner would want a test with higher specificity to “rule in” those people who do have the problem, provided the test's sensitivity is equal to or higher than another test testing for the same thing.166,173 This is especially true if further evaluation or treatment is expensive or dangerous. To prevent healthy people from receiving unnecessary expensive or dangerous treatment, high specificity is desired.174 In an ideal world, one would want a test that has both high sensitivity and high specificity. To try to solve these differences in levels of sensitivity and specificity, likelihood ratios are often recommended as determinants of the usefulness of a test.164,166,170,173,175,180 Likelihood ratios are based on determining the odds that a condition, dysfunction, or disease is present by combining sensitivity and specificity to indicate whether the test will raise or lower the probability of the patient having the condition, dysfunction, or disease.164,175 The higher the likelihood ratio, the greater is the likelihood that the patient has the problem.

There are two other issues that the clinician should be aware of when considering special or diagnostic tests. Although beyond the scope of this book, clinicians should also consider responsiveness, which is the ability of a test to detect a clinically important change, and the minimal clinical important difference (MCID), which is the smallest difference in the result of a test that the clinician perceives as beneficial or significant in the context that it may result in a particular treatment or change in treatment.171,172,181

Tests can be more accurately performed right after injury (during the period of tissue shock—5 to 10 minutes after injury), under anesthesia, or in chronic conditions where pain may be less of a factor. Each examiner tends to use those tests he or she has found to be clinically effective. Under no circumstances should special tests be used in isolation, nor is it necessary to learn all of the special tests. They should be viewed as an integral part of a total examination.182 They should be considered as tests to confirm a tentative diagnosis, to make a differential diagnosis, to differentiate between structures, to understand unusual signs, or to unravel difficult signs and symptoms.93


Special Test Uses93


• To confirm a tentative diagnosis

• To make a differential diagnosis

• To differentiate between structures

• To understand unusual signs

• To unravel difficult signs and symptoms





For each joint examination described in this book, specific tests are mentioned for specific conditions. The tests can be used to differentiate contractile, inert, and neurological pathology.

Today, most clinicians want to use only tests that are highly reliable and have good sensitivity and specificity. Although this goal is highly desirable, it is not always possible. Several books have quantified the value of some of these tests, and in reviewing these books it will be seen that for many of the tests their utility is questioned.167,168 Thus, as previously mentioned, these tests should not be used in isolation but as part of a much larger assessment. In this book, the author has included many special tests—more like an encyclopedia of tests, rather than only the ones that have shown good reliability, sensitivity, or specificity. This has been done for three reasons (1) to provide a source for different tests, (2) to provide test examples for individuals who may want to test the reliability, specificity, and sensitivity of the tests where this has not been done before, and (3) to show that test results depend on the state of the patient and the ability and experience of the clinician. Tests that the author has found to be particularly effective and have provided useful and reliable information have been highlighted in boxes, and the author recommends that the students learn these tests. Many of the tests are similar and show similar results; the choice of which ones to use depends on which ones give the best results for the individual examiner and which tests provide the most useful and reliable information to the examiner.183 For example, both the Lachman test and anterior drawer test may be used to test the anterior cruciate ligament although the literature indicates the Lachman test is more sensitive.184,185

If desired, the examiner can design his or her own special tests or modify the described tests. Sometimes, the examiner can reproduce the same movement that the patient described as the mechanism of injury, which may provoke the symptoms. However, the addition of too many special tests only makes the picture more confusing and the diagnosis more difficult. Also, care should be taken when performing these tests, because they are usually provocative tests and will provoke signs and symptoms, including pain and apprehension. Thus, special tests should be done with caution and may be contraindicated in the presence of severe pain, acute and irritable conditions of the joints, instability, osteoporosis, pathological bone diseases, active disease processes, unusual signs and symptoms, major neurological signs, and patient apprehension.

In addition to the special tests, the examiner may also make use of laboratory tests ordered by a physician for specific conditions. With osteomyelitis, for example, a positive blood culture is likely to be obtained, the white blood cell count will be elevated, and the erythrocyte sedimentation rate will be increased. If a physician is the examiner, he or she may decide to draw fluid out of a joint (aspirate) with a hypodermic needle to view the synovial fluid. Tables 1-28 to 1-30 present normal laboratory values, laboratory findings in some bone diseases, and a classification of synovial fluid as examples of laboratory tests and values.


TABLE 1-28

Normal Laboratory Values Used in Orthopedic Medicine*



	Laboratory Test
	Normal Range




	White blood cell (WBC) count
	4–9 × 109/L



	Red blood cell (RBC) count
	4.3–5.4 × 1012/L (male)
3.8–5.2 × 1012/L (female)



	Hematocrit (HCT)
	38–50% (male)
34–46% (female)



	Hemoglobin (Hgb)
	130–170 g/L (male)
115–160 g/L (female)



	Erythrocyte sedimentation rate (ESR)
	0–10 mm/hr (male)
0–15 mm/hr (female
0–10 mm/hr (children)



	Myoglobin (Mb)
	30–90 ng/mL



	Ferritin
	25–465 µg/mL (male)
15–200 µg/mL (female)



	Platelet count
	140,000–350,000/mm3




	Calcium
	8.5–10.5 mg/dl



	Ionized calcium
	4.2–5.4 mg/dl



	Alkaline phosphatase
	25–92 U/L



	Antinuclear antibodies screen
	Negative



	Uric acid
	3.5–7.2 mg/dl (male)
2.6–6.0 mg/dl (female)



	Rheumatoid arthritis factor
	<1.20





*Values may vary slightly depending on equipment used.






TABLE 1-29

Laboratory Findings in Bone Disease



	Condition
	Calcium
	Inorganic Phosphorus
	Alkaline Phosphatase
	Calcium
	Phosphorus




	Hyperparathyroidism, primary
	↑
	↓
	↑
	↑
	↑



	Hyperparathyroidism, secondary
	N- ↓
	↑
	R ↑
	↑
	↑



	Hyperthyroidism, marked
	N
	N
	↑
	↑
	↑



	Hypothyroidism
	N
	N
	N
	N
	N



	Senile osteoporosis
	N
	N-O ↓
	N
	N
	N



	Rickets (child)
	↓
	↓
	↑
	N
	N



	Osteomalacia (adult)
	N- ↓
	↓
	↑
	N
	N



	Paget disease
	R ↑
	R ↓
	↑
	N
	N



	Multiple myeloma
	↑
	N- ↑
	R ↑
	↑
	↑






[image: image]


N, Normal; O, occasionally; R, rarely; ↑, increased; ↓, decreased.

Adapted from Quinn J: Introduction to the musculoskeletal system. In Meschan I: Synopsis of analysis of roentgen signs in general radiology, Philadelphia, 1976, W.B. Saunders Co., p. 27.





TABLE 1-30

Classification of Synovial Fluid



	Type
	Appearance
	Significance




	Group 1
	Clear yellow
	Noninflammatory states, trauma



	Group 2*

	Cloudy
	Inflammatory arthritis; excludes most patients with osteoarthritis



	Group 3
	Thick exudate, brownish
	Septic arthritis; occasionally seen in gout



	Group 4
	Hemorrhagic
	Trauma, bleeding disorders, tumors, fractures





*Inflammatory fluids will clot and should be collected in heparin-containing tubes. All group 2 or 3 fluids should be cultured if the diagnosis is uncertain.


From Curran JF, Ellman MH, Brown NL: Rheumatologic aspects of painful conditions affecting the shoulder. Clin Orthop Relat Res 173:28, 1983.







Reflexes and Cutaneous Distribution

After the special tests, the examiner can test the superficial, deep tendon, or pathological reflexes to obtain an indication of the state of the nerve or nerve roots supplying the reflex. If the neurological system is thought to be normal, there is no need to test the reflexes or cutaneous distribution. However, if the examiner is unsure whether there is neurological involvement, both reflexes and sensation should be tested to clarify the problem and where the problem actually is.

Most often, the deep tendon reflexes (sometimes referred to as muscle stretch reflexes)32 are tested with a reflex hammer. A deep tendon reflex can be elicited from almost any tendon with practice. The more common deep tendon reflexes tested are shown in Table 1-31. Tables 1-32 and 1-33 demonstrate superficial and pathological reflexes. Superficial reflexes are provoked by superficial stroking, usually with a sharp object. A pathological reflex is not normally present, except in the very young (less than 5 to 7 months) in whom the cerebrum is not developed enough to suppress this reflex.32 If it is present in adults and children, it often signals a pathological condition.


TABLE 1-31

Common Deep Tendon Reflexes



	Reflex
	Site of Stimulus
	Normal Response
	Pertinent Central Nervous System Segment




	Jaw
	Mandible
	Mouth closes
	Cranial nerve V



	Biceps
	Biceps tendon
	Biceps contraction
	C5–C6



	Brachioradialis
	Brachioradialis tendon or just distal to the musculotendinous junction
	Flexion of elbow and/or pronation of forearm
	C5–C6



	Triceps
	Distal triceps tendon above the olecranon process
	Elbow extension/muscle contraction
	C7–C8



	Patella
	Patellar tendon
	Leg extension
	L3–L4



	Medial hamstrings
	Semimembranosus tendon
	Knee flexion/muscle contraction
	L5, S1



	Lateral hamstrings
	Biceps femoris tendon
	Knee flexion/muscle contraction
	S1–S2



	Tibialis posterior
	Tibialis posterior tendon behind medial malleolus
	Plantar flexion of foot with inversion
	L4–L5



	Achilles
	Achilles tendon
	Plantar flexion of foot
	S1–S2






[image: image]





TABLE 1-32

Superficial Reflexes



	Reflex
	Normal Response
	Pertinent Central Nervous System Segment




	Upper abdominal
	Umbilicus moves up and toward area being stroked
	T7–T9



	Lower abdominal
	Umbilicus moves down and toward area being stroked
	T11–T12



	Cremasteric
	Scrotum elevates
	T12, L1



	Plantar
	Flexion of toes
	S1–S2



	Gluteal
	Skin tenses in gluteal area
	L4–L5, S1–S3



	Anal
	Contraction of anal sphincter muscles
	S2–S4








TABLE 1-33

Pathological Reflexes*



	Reflex
	Elicitation
	Positive Response
	Pathology




	Babinski†

	Stroking of lateral aspect of sole of foot
	Extension of big toe and fanning of four small toes
Normal reaction in newborns
	Pyramidal tract lesion
Organic hemiplegia



	Chaddock's
	Stroking of lateral side of foot beneath lateral malleolus
	Same response as above
	Pyramidal tract lesion



	Oppenheim's
	Stroking of anteromedial tibial surface
	Same response as above
	Pyramidal tract lesion



	Gordon's
	Squeezing of calf muscles firmly
	Same response as above
	Pyramidal tract lesion



	Piotrowski's
	Percussion of tibialis anterior muscle
	Dorsiflexion and supination of foot
	Organic disease of central nervous system



	Brudzinski
	Passive flexion of one lower limb
	Similar movement occurs in opposite limb
	Meningitis



	Hoffman (Digital)‡

	“Flicking” of terminal phalanx of index, middle, or ring finger
	Reflex flexion of distal phalanx of thumb and of distal phalanx of index or middle finger (whichever one was not “flicked”)
	Increased irritability of sensory nerves in tetany
Pyramidal tract lesion



	Rossolimo's
	Tapping of the plantar surface of toes
	Plantar flexion of toes
	Pyramidal tract lesion



	Schaeffer's
	Pinching of Achilles tendon in middle third
	Flexion of foot and toes
	Organic hemiplegia






[image: image]


*Bilateral positive response indicates an upper motor neuron lesion. Unilateral positive response may indicate a lower motor neuron lesion.


†Test most commonly performed in lower limb.


‡Test most commonly performed in upper limb.





With a loss or abnormality of nerve conduction, there is a diminution (hyporeflexia) or loss (areflexia) of the stretch reflex. Aging also causes a decreased response. Upper motor neuron lesions produce findings of spasticity, hyperreflexia, hypertonicity, extensor plantar responses, reduced or absent superficial reflexes, and weakness of muscles distal to the lesion. Lower motor neuron lesions involving nerve roots or peripheral nerves produce findings of flaccidity, hyporeflexia or areflexia, hypotonicity, fasciculation, fibrillations, and weakness and atrophy of the involved muscles (see Table 1-12).186

Deep tendon reflexes are performed to test the integrity of the spinal reflex, which has a sensory (afferent) and motor (efferent) component.11 Abnormal deep tendon reflexes are not clinically relevant unless they are found with sensory or motor abnormalities. To properly test the deep tendon reflexes, the patient must be relaxed and the examiner must ensure that the muscle of the tendon to be tested is relaxed. The tendon to be tested is put on slight stretch, and an adequate stimulus is applied by dropping the reflex hammer onto the tendon. The examiner should tap the tendon five or six times to uncover any fading reflex response, indicative of developing nerve root signs. If the deep tendon reflexes are difficult to elicit, the reflexes often can be enhanced by having the patient clench the teeth or squeeze the hands together (Jendrassik maneuver) when testing the lower limb or squeeze the legs together when testing the upper limb. These activities increase the facilitative activity of the spinal cord and thereby accentuate minimally active reflexes.187

Superficial reflexes are tested by stroking the skin with a moderately sharp object that does not break the skin. The expected responses are shown in Table 1-32. A great deal of practice is needed to become proficient in testing the superficial reflexes.

Pathological reflexes, which are not usually evident because they are suppressed by the cerebrum at the brain stem or spinal cord level (see Table 1-33), may indicate upper motor neuron lesions if present on both sides or lower motor neuron lesions if present on only one side.32 Improper stimulation (e.g., too much pressure) may lead to voluntary withdrawal in normal subjects, and the examiner must take care not to confuse this reaction with the pathological response. The two most commonly tested pathological reflexes are the Babinski reflex (lower limb) and the Hoffman reflex (upper limb).

To be of clinical significance, findings must show asymmetry between bilateral reflexes unless there is a central lesion. The eliciting of reflexes often depends on the skill of the examiner. The examiner should not be overly concerned if the reflexes are absent, diminished, or excessive on both sides, especially in young people, unless a central lesion is suspected. Exercise just before testing or patient anxiety or tenseness may lead to accentuated tendon reflexes.87 Hyporeflexia or areflexia indicates a lesion of a peripheral nerve or spinal nerve root as a result of impingement, entrapment, or injury. Examples would be nerve root compression, cauda equina syndrome, or peripheral neuropathy. Hyporeflexia or areflexia may be seen in the absence of muscle weakness or atrophy because of the involvement of the efferent loop of the reflex arc in the reflex. Hyperactive or exaggerated reflexes (hyperreflexia) indicate upper motor neuron lesions as seen in neurological disease and cerebral or brain stem impairment. If a disc herniation and compression occur above the cervical enlargement in the cervical spine, the reflexes of the upper extremity are exaggerated. If the cervical enlargement is involved (which is more commonly the case), then some reflexes are exaggerated and some are decreased.188


Deep Tendon Reflex Grading


0—Absent (areflexia)

1—Diminished (hyporeflexia)

2—Average (normal)

3—Exaggerated (brisk)

4—Clonus, very brisk (hyperreflexia)





At the same time, the examiner can perform a sensory scanning examination by checking the cutaneous distribution of the various peripheral nerves and the dermatomes around the joint being examined. The sensory examination is performed for several reasons. First, it is used to determine the extent of sensory loss, whether that loss is caused by nerve root lesions, peripheral nerve lesions, or compressive tunnel syndromes. Second, because function is often tied to sensation, it is used to determine the degree of functional impairment. Third, because sensory function returns before motor function, it can be used to determine nerve recovery after injury or repair as well as when reeducation can commence. Also, if sensory function remains after injury to the spinal cord, it is a good indication that some motor function, at least, will be restored.189 Finally, it is part of the total assessment and is often necessary for medicolegal reasons. Although the sensory distribution of peripheral nerves may vary from person to person, they tend to be more consistent than dermatomes.69,190 The examiner must be able to differentiate between sensory loss involving a nerve root (dermatome) and that involving a peripheral nerve (see Table 1-15 for an example).

The sensory examination begins with a quick scan of sensation. To do this, the examiner runs his or her relaxed hands relatively firmly over the skin to be tested bilaterally and asks the patient whether there are any differences in sensation. The patient's eyes may be open for the scan. If the patient notes any differences in sensation between the affected and unaffected sides, then a more detailed sensory assessment is performed. The examiner should note the patient's ability to perceive the sensation being tested and the difference, if any, between the two sides of the body. In addition, distal and proximal sensitivities should be compared for each form of sensation tested. During the detailed sensory testing, the patient should keep his or her eyes closed so that the results will indicate the patient's perception and interpretation of the stimuli, not what the patient sees happening. With the detailed sensory testing, the examiner marks out, or delineates, the specific area of altered sensation and then correlates the area with the known dermatome and peripheral nerve distribution. The examiner must be aware, however, that the abnormal sensation does not necessarily come from the indicated nerve root or peripheral nerve; because of referred pain, it may come from any structure supplied by that nerve root. In some cases, the paresthesia may involve no specific pattern, or it may involve the entire circumference of a limb. This “opera glove” or “stocking” paresthesia or anesthesia may result from vascular insufficiency or systemic disease.

Superficial tactile (light touch) sensation, which is commonly the first sensation affected, can be tested with a wisp of cotton, soft hairbrush, or small paint or makeup brush. Superficial pain can be tested with a flagged pin (holding a piece of tape attached to a pin), pinwheel, or other sharp object. Only light tapping should be used. About 2 seconds should elapse between each stimulus to avoid summation. It is the group II afferent fibers (Table 1-34) that are being tested. Perception to pin prick may range from absence of awareness, through pressure sensation, hyperanalgesia with or without radiation, localization, and sensation of sharpness, to normal perception.


TABLE 1-34

Nerve Fiber Classification



	Sensory Axons
	Axon Diameter (µm)
	Conduction Velocity (m/sec)
	Innervation




	Ia (Aα)
	12–22
	65–130
	Muscle spindles (annulospiral endings)



	Ib (Aα)
	12–22
	65–130
	Golgi tendon organs



	II (Aβ)
	5–15
	20–90
	Pressure, touch, vibration (flower spray endings)



	III (Aδ)
	2–10
	6–45
	Temperature, fast pain



	IV (C)
	0.2–1.5
	0.2–2.0
	Slow pain, visceral, temperature, crude touch
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If desired, the examiner may also test other sensations. Two test tubes (one with hot water, one with cold) are used to assess sensitivity to temperature (lateral spinothalamic tract and group III fibers), one containing hot water and one containing cold water. A normal response to this test does not necessarily mean that the patient has normal temperature sensation. Rather, the patient can distinguish between hot and cold, each at one level in the range, but not necessarily between different degrees of hot and cold. Sensitivity to vibration (i.e., how long until vibration stops) may be tested by holding a tuning fork (usually 30- or 256-cps tuning forks are used) against bony prominences; this tests the integrity of group II fibers and the dorsal column and medial lemniscal systems. Deep pressure pain (group II Aβ fibers) can be tested by squeezing the Achilles tendon, the trapezius muscle, or the web space between the thumb and index finger or by applying a knuckle to the sternum. To test proprioception and motion (i.e., the skin and joint receptors, muscle spindles, dorsal column and medial lemniscal systems, and group I and II fibers), the patient's fingers or toes are passively moved, and the patient is asked to indicate the direction of movement and final position while keeping the eyes closed. To ensure that pressure on the patient's skin cannot be used as a clue to direction of movement, the test digit should be grasped between the examiner's thumb and index finger.

Cortical and discriminatory sensations may be tested by two-point discrimination, point localization, texture discrimination, stereognostic function (i.e., identification of familiar objects held in the hand), and graphesthesia (i.e., recognition of letters or numbers written with a blunt object on the patient's palms or other body parts). These techniques also test the integrity of the dorsal column and lemniscal systems.




Joint Play Movements

All synovial and secondary cartilaginous joints, to some extent, are capable of an active ROM, termed “voluntary movement” (also called active physiological movement) through the action of muscles crossing over the joint. In addition, there is a small ROM that can be obtained only passively by the examiner; this movement is called joint play or accessory movement. These accessory movements are not under voluntary control; they are necessary, however, for full painless function of the joint and full ROM of the joint. Joint dysfunction signifies a loss of joint play movement.

The existence of joint play movement is necessary for full, pain-free voluntary movement to occur. An essential part of the detailed assessment of any joint includes an examination of its joint play movements. If any joint play movement is found to be absent or decreased, this movement must be restored before the patient can regain functional voluntary movement. In most joints, this movement is normally less than 4 mm in any one direction.

In some cases, joint play movements may be similar to or the same as movements tested during passive movements or ligamentous testing. This is most obvious in joints that have minimal movement and in joints that do not have muscles acting directly on them, such as the sacroiliac joints and superior tibiofibular joints.


Mennell's Rules for Joint Play Testing191


• The patient should be relaxed and fully supported

• The examiner should be relaxed and should use a firm but comfortable grasp

• One joint should be examined at a time

• One movement should be examined at a time

• The unaffected side should be tested first

• One articular surface is stabilized, while the other surface is moved

• Movements must be normal and not forced

• Movements should not cause undue discomfort






Loose Packed (Resting) Position

To test joint play movement, the examiner places the joint in its resting position, which is the position in its ROM at which the joint is under the least amount of stress; it is also the position in which the joint capsule has its greatest capacity.192 The resting position (sometimes called the loose packed or maximum loose packed position) is one of minimal congruency between the articular surfaces and the joint capsule with the ligaments being in the position of greatest laxity and passive separation of the joint surfaces being the greatest. This position may be the anatomical resting position, which is usually considered in the midrange, or it may be just outside the range of pain and spasm. The advantage of the loose packed position is that the joint surface contact areas are reduced and are always changing to decrease friction and erosion in the joints. The position also provides proper joint lubrication and allows the arthrokinematic movements of spin, slide, and roll. It is therefore the most common position used for treatment using joint play mobilizations. Examples of resting positions are shown in Table 1-35.


TABLE 1-35

Resting (Loose Packed) Position of Joints



	Joint
	Position




	Facet (cervical, thoracic and lumbar spine)
	Midway between flexion and extension



	Temporomandibular
	Mouth slightly open (freeway space), lips together, teeth not in contact



	Glenohumeral
	40° to 55° abduction, 30° horizontal adduction (scapular plane)



	Acromioclavicular
	Arm resting by side in normal physiological position



	Sternoclavicular
	Arm resting by side in normal physiological position



	Ulnohumeral (elbow)
	70° flexion, 10° supination



	Radiohumeral
	Full extension, full supination



	Proximal (superior) radioulnar
	70° flexion, 35° supination



	Distal (inferior) radioulnar
	10° supination



	Radiocarpal (wrist)
	Neutral with slight ulnar deviation



	Intercarpal
	Neutral or slight flexion



	Midcarpal
	Neutral or slight flexion with ulnar deviation



	Carpometacarpal (thumb)
	Midway between abduction-adduction and flexion-extension



	Carpometacarpal (fingers)
	Midway between flexion and extension



	Metacarpophalangeal
	Slight flexion



	Interphalangeal
	Slight flexion



	Sacroiliac (resting)
	Neutral pelvis



	Sacroiliac (loose pack)
	Counternutation



	Hip
	30° flexion, 30° abduction, slight lateral rotation



	Knee (tibiofemoral)
	25° flexion



	Distal tibiofibular
	Plantar flexion



	Talocrural (ankle)
	10° plantar flexion, midway between maximum inversion and eversion



	Subtalar (talocalcaneal)
	Midway between extremes of range of movement



	Midtarsal
	Midway between extremes of range of movement



	Tarsometatarsal
	Midway between extremes of range of movement



	Metatarsophalangeal
	10° extension



	Interphalangeal
	Slight flexion










Close Packed (Synarthrodial) Position

The close packed position should be avoided as much as possible during an assessment except to stabilize an adjacent joint, because in this position, the majority of joint structures are under maximum tension. In this position, the two joint surfaces fit together precisely—that is, they are fully congruent. The joint surfaces are tightly compressed; the ligaments and capsule of the joint are maximally tight; and the joint surfaces cannot be separated by distractive forces. It is the position of maximum joint stability. Thus, this position is commonly used during treatment to stabilize the joint, if an adjacent joint is being treated. Ligaments, bone, or other joint structures, if injured, become more painful as the close packed position is approached. If a joint is swollen, the close packed position cannot be achieved.119 In the close packed position, no accessory movement is possible. Examples of the close packed positions of most joints are shown in Table 1-36.


TABLE 1-36

Close Packed Position of Joints



	Joint
	Position




	Facet (cervical, thoracic, and lumbar spine)
	Full extension



	Temporomandibular
	Clenched teeth



	Glenohumeral
	Full abduction and lateral rotation



	Acromioclavicular
	Arm abducted to 90°



	Sternoclavicular
	Maximum shoulder elevation and protraction



	Ulnohumeral (elbow)
	Extension with supination



	Radiohumeral
	Elbow flexed 90°, forearm supinated 5°



	Proximal radioulnar
	5° supination



	Distal radioulnar
	5° supination



	Radiocarpal (wrist)
	Extension with radial deviation



	Intercarpal
	Extension



	Midcarpal
	Extension with ulnar deviation



	Carpometacarpal (thumb)
	Full opposition



	Carpometacarpal (fingers)
	Full flexion



	Metacarpophalangeal (fingers)
	Full flexion



	Metacarpophalangeal (thumb)
	Full opposition



	Interphalangeal
	Full extension



	Sacroiliac
	Nutation



	Hip
	Full extension, medial rotation, abduction



	Knee (tibiofemoral)
	Full extension, lateral rotation of tibia



	Distal tibiofibular
	Maximum dorsiflexion



	Talocrural (ankle)
	Maximum dorsiflexion



	Subtalar
	Supination



	Midtarsal
	Supination



	Tarsometatarsal
	Supination



	Metatarsophalangeal
	Full extension



	Interphalangeal
	Full extension













Palpation

Initially, palpation for tenderness plays no part in the assessment, because referred tenderness is real and can be misleading. Only after the tissue at fault has been identified is palpation for tenderness used to determine the exact extent of the lesion within that tissue, and then palpation is done only if the tissue lies superficially and within easy reach of the fingers. Palpation is an important assessment technique that must be practiced if it is to be used effectively.193–196 Tenderness often does enable the examiner to name the affected ligament or the specific section or exact point of the tearing or bruising.

To palpate properly, the examiner must ensure that the area to be palpated is as relaxed as possible. For this to be done, the body part must be supported as much as possible. As the ability to perform palpation develops, the examiner should be able to accomplish the following:


1. Discriminate differences in tissue tension (e.g., effusion, spasm) and muscle tone (i.e., spasticity, rigidity, flaccidity). Spasticity refers to muscle tonus in which there may be a collapse of muscle tone during testing. It is the result of hypersensitivity of the reflex arc and changes in the CNS resulting in overactivity of muscles and is a component of an upper motor neuron lesion.197 Rigidity refers to involuntary resistance being maintained during passive movement and without collapse of the muscle. It is the result of hypertonia seen in extrapyramidal lesions.197 Flaccidity means there is no muscle tone.

2. Distinguish differences in tissue texture. For example, the examiner can, in some cases, palpate the direction of fibers or presence of fibrous bands.

3. Identify shapes, structures, and tissue type and thereby detect abnormalities. For example, bone deformities (such as, myositis ossificans) may be palpated.


Examiner Observations When Palpating a Patient



• Differences in tissue tension and texture

• Differences in tissue thickness

• Abnormalities

• Tenderness

• Temperature variation

• Pulses, tremors, and fasciculations

• Pathological state of tissues

• Dryness or excessive moisture

• Abnormal sensation



4. Determine tissue thickness and texture and determine whether it is pliable, soft, and resilient. Is there any obvious swelling? Edema is an abnormal accumulation of fluid in the intercellular spaces; swelling, on the other hand, is the abnormal enlargement of a body part. It may be the result of bone thickening, synovial membrane thickening, or fluid accumulation in and around the joint. It may be intracellular or extracellular (edema), intracapsular or extracapsular. Swelling may be localized (encapsulated), which may indicate intra-articular swelling, a cyst, or a swollen bursa. Visualization of swelling depends on the depth of the tissue (a swollen olecranon bursa is more obvious than a swollen psoas bursa) and the looseness of the tissues (swelling is more evident on the dorsum of the hand than on the palmar aspect because the dorsal tissues are not “held down” to adjacent tissue). Swelling that develops immediately or within 2 to 4 hours of injury is probably caused by blood extravasation into the tissues (ecchymosis) or joint. Swelling that becomes evident after 8 to 24 hours is caused by inflammation and, in a joint, by synovial swelling. Bony or hard swelling may be caused by osteophytes or new bone formation (e.g., in myositis ossificans). Soft-tissue swelling such as edematous synovium produces a boggy, spongy feeling (like soft sponge rubber), whereas fluid swelling is a softer and more mobile, fluctuating feeling. Blood swelling is usually a harder, thick, gel-like feeling, and the overlying skin is usually warmer. Pus is thick and less fluctuant; the overlying skin is warm, and the temperature is usually elevated. Older, longstanding soft-tissue swelling (such as, a skin callus) feels like tough, dry leather. Synovial hypertrophy has a hard, thick feeling to it with little give. The more leathery the thickening feels, the more likely it is to be chronic and caused by local symptoms. Softer thickenings tend to be more acute and associated with recent symptoms.117 Pitting edema is thick and slow moving, leaving an indentation after pressure is applied and removed. It is commonly caused by circulatory stasis and is most commonly seen in the distal extremities. Long-lasting swelling may cause reflex inhibition of the muscles around the joint, leading to atrophy and weakness. Blood swelling within a joint is usually aspirated because of the irritating and damaging effect it has on the joint cartilage.


Swelling



• Comes on soon after injury → blood

• Comes on after 8 to 24 hours → synovial

• Boggy, spongy feeling → synovial

• Harder, tense feeling with warmth → blood

• Tough, dry → callus

• Leathery thickening → chronic

• Soft, fluctuating → acute

• Hard → bone

• Thick, slow-moving → pitting edema



5. Determine joint tenderness by applying firm pressure to the joint. The pressure should always be applied with care, especially in the acute phase.


Grading Tenderness When Palpating



• Grade I—Patient complains of pain

• Grade II—Patient complains of pain and winces

• Grade III—Patient winces and withdraws the joint

• Grade IV—Patient will not allow palpation of the joint



6. Feel variations in temperature. This determination is usually best done by using the back of the examiner's hand or fingers and comparing both sides. Joints tend to be warm in the acute phase, in the presence of infection, with blood swelling, after exercise, or if they have been covered (for example, with an elastic bandage).

7. Feel pulses, tremors, and fasciculations. Fasciculations result from contraction of a number of muscle cells innervated by a single motor axon. The contractions are localized, are usually subconscious, and do not involve the whole muscle. Tremors are involuntary movements in which agonist and antagonist muscle groups contract to cause rhythmic movements of a joint. Pulses indicate circulatory sufficiency and should be tested for rhythm and strength if circulatory problems are suspected. Table 1-37 indicates the more commonly palpated pulses that may be used to determine circulatory sufficiency and location.


TABLE 1-37

Common Circulatory Pulse Locations



	Artery
	Location




	Carotid
	Anterior to sternocleidomastoid muscle



	Brachial
	Medial aspect of arm midway between shoulder and elbow



	Radial
	At wrist, lateral to flexor carpi radialis tendon



	Ulnar
	At wrist, between flexor digitorum superficialis and flexor carpi ulnaris tendons



	Femoral
	In femoral triangle (sartorius, adductor longus, and inguinal ligament)



	Popliteal
	Posterior aspect of knee (deep and hard to palpate)



	Posterior tibial
	Posterior aspect of medial malleolus



	Dorsalis pedis
	Between first and second metatarsal bones on superior aspect







8. Determine the pathological state of the tissues in and around the joint. The examiner should note any tenderness, tissue thickening, or other signs or symptoms that would indicate pathology. Painful scars or neuromas may be diagnosed using the thumbnail test. This test involves running the dorsum of the thumbnail over the scar. If this action elicits a sharp pain, it is a possible indication of a neuroma within the scar. Diffuse sensitivity may suggest complex regional pain syndrome (reflex sympathetic dystrophy).

9. Feel dryness or excessive moisture of the skin. For example, acute gouty joints tend to be dry, whereas septic joints tend to be moist. Nervous patients usually demonstrate increased moisture (sweating) in the hands.

10. Note any abnormal sensation, such as dysesthesia (diminished sensation), hyperesthesia (increased sensation), anesthesia (absence of sensation), or crepitus. Soft, fine crepitus may indicate roughening of the articular cartilage, whereas coarse grating may indicate badly damaged articular cartilage or bone. A creaking, leathery crepitus (snowball crepitation) is sometimes felt in tendons and indicates pathology. Tendons may “snap” over one another or over a bony prominence. Loud, snapping, pain-free noises in joints are usually caused by cavitation, in which gas bubbles form suddenly and transiently owing to negative pressure in the joint.



Palpation of a joint and surrounding area must be carried out in a systematic fashion to ensure that all structures are examined. This procedure involves having a starting point and working from that point to adjacent tissues to assess their normality or the possibility of pathological involvement. The examiner must work slowly and carefully, applying light pressure initially and working into a deeper pressure of palpation, then “feeling” for pathological conditions or changes in tissue tension.193 The uninvolved side should be palpated first so that the patient has some idea of what to expect and to enable the examiner to know what “normal” feels like. Any differences or abnormalities should be noted and contribute to the diagnosis.




Diagnostic Imaging

Although it is important, the diagnostic imaging portion of the examination is usually used only to confirm a clinical opinion and must be interpreted within the context of the whole examination.198,199 As with special tests, diagnostic imaging should be viewed as one part of the assessment to be used when it will help confirm or establish a diagnosis.200 In some cases, clinical decision rules have been developed (e.g., Ottawa ankle and foot rules). These rules increase the accuracy of diagnostic assessments, but the examiner should be aware that the rules apply primarily to acute, first-time injuries.198 Although this book has examples of diagnostic imaging in each chapter, the reader is advised to consult more detailed texts on the subject for more in-depth knowledge.201–204


Reasons for Ordering Diagnostic Imaging


• To confirm a diagnosis

• To establish a diagnosis

• To determine the severity of injury

• To determine the progression of a disease

• To determine the stage of healing

• To enhance patient treatment

• To determine anatomical alignment






Plain Film Radiography

Conventional plain film radiography (also called x-rays although this term is technically incorrect; they should be called x-ray films203) is the primary means of diagnostic imaging for musculoskeletal problems. It offers the advantages of being readily available, being relatively cheap, and providing good anatomical resolution. On the negative side, it does expose the patient to radiation, and it offers poor differentiation of soft-tissue structures and is not sensitive to subtle pathology.198 Radiographs are not taken indiscriminately. Because x-rays have the potential for causing cell damage, there should be a clear indication of need before a radiograph is taken, and the process should not be considered routine.205

Radiographs are viewed as though the patient was standing in front of the viewer in the anatomical position.203 For example, using an anteroposterior (AP) x-ray film of a patient's right lower limb would be viewed with the fibula on the viewer's left hand side regardless of the position of the anatomical side marker.203

Normally, the clinician orders a minimum of two projections at a 90° orientation to each other—most commonly, AP and lateral projections. Two views are necessary because x-rays take planar images; so all structures in the path of the x-ray beam are superimposed on each other, and abnormalities may be difficult to evaluate with only one view. Two views give information concerning the dimensions of a structure, whether foreign bodies or lesions are present and their location, and to determine the alignment of fractures.203 Other views may be obtained, depending on clinical circumstances and specific needs.205–208 In the lumbar spine, AP, lateral, and oblique views are commonly taken.

X-rays are part of the electromagnetic spectrum and have the ability to penetrate tissue to varying degrees. X-ray imaging is based on the principle that different tissues have different densities and produce images in different shades of gray.209 The greater the density of the tissue, the less penetration of x-rays there is, and the whiter its image appears on the film (Figure 1-24). In order of descending degree of density are the following structures: metal, bone, soft tissue, water, fat, and air. These differences give the six basic densities on the x-ray plate.

[image: image]
Figure 1-24 Radiographic density (shades of gray) as related to object radiodensity. Note that the shade may vary depending on thickness of tissue. (From Richardson JK, Iglarsh ZA: Clinical orthopaedic physical therapy, Philadelphia, 1995, WB Saunders, p. 630.)





When viewing the x-rays, the examiner must identify the film, noting the name, age, date, and sex of the patient, and the examiner must identify the type of projection taken (e.g., AP, lateral, tunnel, skyline, weight-bearing, stress-type). Rules that should be kept in mind to minimize diagnostic errors when taking radiographs are outlined in the following box.


Rules to Minimize Errors When Taking X-Rays210


1. If possible, the patient should be awake

2. The x-ray beam must be perpendicular to the anatomical region being examined

3. The x-ray source should be the farthest possible distance from the region being examined (minimal distance: 2.75 m)






Uses of Plain Film Radiography201


• Fractures

• Arthritis

• Bone tumors

• Skeletal dysplasia





The x-ray plates that are developed after exposure to the roentgen rays enables the examiner to see any fractures, dislocations, foreign bodies, or radiopaque substances that may be present. The main function of plain x-ray examination is to rule out or exclude fractures or serious disease such as infection (osteomyelitis), ankylosing spondylitis, or tumors and structural body abnormalities such as developmental anomalies, arthritis, and metabolic bone diseases. Thus, the main purpose of x-ray films is to determine the state of bone and its surrounding soft tissue. Bone remodelling (the taking up [osteoblastic action] and removal [osteoclastic action] of bone) goes on continuously in the body with the rate of change being the result of several factors, such as disuse, aging or disease. If removal occurs quicker than uptake, then osteoporosis (decrease in bone mass) results. Remodelling is related to Wolff's law, which states that changes in form and function of bone is followed by changes in its internal structure or that bone responds (like any tissue) to the stress and strain placed on it. For x-ray films, osteoporosis (similar to other conditions such as osteomalacia) results in an increase in radiolucency. This increased radiolucency is called osteopenia.

Commonly, an ABCDs search pattern is used when looking at radiological images (Table 1-38).203 With soft-tissue injuries, clinical findings should take precedence over x-ray findings. It is desirable to know whether an x-ray has been taken so that the examiner can obtain the films if necessary. The examiner should be aware of obvious and unusual x-ray findings that distract attention from other tissue that is actually the cause of the pain; such x-ray abnormalities are significant only if clinical examination bears out their relevance. With experience, the examiner becomes able to detect many important soft-tissue changes on x-ray examination, such as effusion in joints, tendinous calcifications, ectopic bone in muscle, tissue displaced by tumor, and the presence of air or foreign body material in the tissues. Radiographs may also be used to indicate bone loss. For osteoporosis to be evident on x-ray, approximately 30% to 35% of the bone must be lost (Figure 1-25). Cortical thickness can be used to determine bone loss. The most common place for measuring cortical thickness is the midpoint of the second or third metacarpal shaft (Figure 1-26). Normally, the sum should be one-half of the total bone diameter.


Examiner Observations When Viewing an X-Ray Film


• Overall size and shape of bone

• Local size and shape of bone

• Number of bones

• Alignment of bones

• Thickness of the cortex

• Trabecular pattern of the bone

• General density of the entire bone

• Local density change

• Margins of local lesions

• Any break in continuity of the bone

• Any periosteal change

• Any soft-tissue change (e.g., gross swelling, periosteal elevation, visibility of fat pads)

• Relation among bones

• Thickness of the cartilage (cartilage space within joints)

• Width and symmetry of joint space

• Contour and density of subchondral bone






TABLE 1-38

ABCDs Search Pattern for Radiologic Image Interpretation




	Division
	Evaluates
	Look For



	Normal Findings
	Variations/Abnormalities





	A: Alignment
	General skeletal architecture
	
Gross normal size of bones

Normal number of bones



	
Supernumerary (extra) bones

Absent bones

Congenital deformities

Developmental deformities

Cortical fractures






	General contour of bone
	Smooth and continuous cortical outlines


	
Avulsion fractures

Impaction fractures

Spurs

Breaks in cortex continuity






	Alignment of bones to adjacent bones
	
Normal joint articulations

Normal spatial relationships



	
Markings of past surgical sites

Fracture

Joint subluxation

Joint dislocation






	B: Bone density
	General bone density
	
Sufficient contrast between soft-tissue shade of gray and bone shade of gray

Sufficient contrast within each bone, between cortical shell and cancellous center



	
General loss of bone density resulting in poor contrast between soft tissues and bone

Thinning or absence of cortical margins






	Texture abnormalities
	Normal trabecular architecture


	Appearance of trabeculae altered; may look thin, delicate, lacy, coarsened, smudged, fluffy





	Local bone density changes
	Sclerosis at areas of increased stress, such as weight-bearing surfaces or sites of ligamentous, muscular, or tendinous attachments


	
Excessive sclerosis (increase in bone density)

Reactive sclerosis that walls off a lesion (e.g., tumor)

Osteophytes






	C: Cartilage spaces
	Joint space width
	Well-preserved joint spaces imply normal cartilage or disk thickness


	Decreased joint spaces imply degenerative or traumatic conditions





	Subchondral bone
	Smooth surface


	
Excessive sclerosis as seen in degenerative joint disease

Erosions as seen in the inflammatory arthritides






	Epiphyseal plates
	Normal size relative to epiphysis and skeletal age


	Compare contralaterally for changes in thickness that may be related to abnormal conditions or trauma





	D: Soft tissues
	Muscles
Fat pads and fat lines
	
Normal size of soft-tissue image

Radiolucent crescent parallel to bone

Radiolucent lines parallel to length of muscle



	
Gross wasting

Gross swelling

Displacement of fat pads from bony fossae into soft tissues indicates joint effusion

Elevation or blurring of fat planes indicates swelling of nearby tissues






	Joint capsules
	Normally indistinct


	Observe whether effusion or hemorrhage distends capsule





	Periosteum
	
Normally indistinct

Solid periosteal reaction is normal in fracture healing



	Observe periosteal reactions: solid, laminated or onionskin, spiculated or sunburst, Codman's triangle





	Miscellaneous soft-tissue findings
	Soft tissues normally exhibit a water-density shade of gray


	
Foreign bodies evidenced by radiodensity

Gas bubbles appear radiolucent

Calcifications/ossification appear radiopaque
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Modified from McKinnis LN: Fundamentals of musculoskeletal imaging, Philadelphia, 2005, F.A. Davis, pp. 40–41.
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Figure 1-25 Osteoporosis of immobilization and disuse. Radiographs obtained immediately before wrist ligament reconstruction (A) and 2 months later (B) are shown. B, Observe the extent of the osteopenia. (From Resnick D, Kransdorf MJ: Bone and joint imaging, Philadelphia, 2005, Elsevier, p. 547.)





[image: image]
Figure 1-26 A, Cortical thickness measurements are usually based on the cortices at the midshaft of the second or third metacarpal. Normally, the sum of the two cortices should equal approximately one-half the overall diameter of the shaft. B, Cortical thickness may also be expressed as an index of bone mass, which is the sum of the cortices divided by diameter.





The examiner should keep in mind the maturity of the patient when viewing films. Skeletal changes occur with age,211 and the appearance and fusion of the epiphyses, for example, may be important in interpreting the pathology of the condition seen. Soft-tissue structures as well as bone can be seen, provided there is something to outline them. For example, the joint capsule may be silhouetted by the pericapsular fat, or air in the lungs may silhouette a cardiac shadow. Anatomical variations and anomalies must be ruled out before pathology can be ruled in; for example, accessory navicular, bipartite patella, and os trigonum may be confused with fractures by the unsuspecting examiner. The fabella is often confused with a loose body in the knee in the AP projection x-ray film.

Radiographs may also be used to determine the maturity index of a patient. A special film of the wrist is taken to assess skeletal maturity (Figure 1-27). These films can be compared with established films in a bone atlas such as that compiled by Gruelich and Pyle.211 For the spine, Sanders et al.212 have advocated the use of the simplified Tanner-Whitehouse-III Skeletal Maturity Assessment (Table 1-39). This is often done before epiphysiodesis and leg-lengthening procedures to ensure that the child is of a suitable skeletal age to do the procedure.

[image: image]
Figure 1-27 X-ray films showing skeletal maturity. A, Male, newborn. B, Male, 5-years-old. C, Female, 17-years-old.






TABLE 1-39

Key Findings of the Simplified Tanner-Whitehouse-III Skeletal Maturity Assessment



	Stage
	Key Features
	Tanner-Whitehouse-III Stage
	Greulich and Pyle Reference
	Related Maturity Signs




	1. Juvenile slow
	Digital epiphyses are not covered
	Some digits are at stage E or less
	
• Female: 8 years and 10 months

• Male: 12 years and 6 months (note fifth middle phalanx)



	Tanner stage 1



	2. Preadolescent slow
	All digital epiphyses are covered
	All digits are at stage F
	
• Female: 10 years

• Male: 13 years



	Tanner stage 2, starting growth spurt



	3. Adolescent rapid—early
	The preponderance of digits is capped. The second through fifth metacarpal epiphyses are wider than their metaphyses
	All digits are at stage G
	
• Female: 11 and 12 years

• Male: 13 years and 6 months and 14 years



	Peak height velocity, Risser stage 0, open pelvic triradiate cartilage



	4. Adolescent rapid—late
	Any of distal phalangeal physes are clearly beginning to close
	Any distal phalanges are at stage H
	
• Female: 13 years (digits 2, 3, and 4)

• Male: 15 years (digits 4 and 5)



	Girls typically in Tanner stage 3, Risser stage 0, open triradiate cartilage



	5. Adolescent steady—early
	All distal phalangeal physes are closed. Others are open
	All distal phalanges and thumb metacarpal are at stage I. Others remain at stage G
	
• Female: 13 years and 6 months

• Male: 15 years and 6 months



	Risser stage 0, triradiate cartilage closed: menarche only occasionally starts earlier than this



	6. Adolescent steady—late
	Middle or proximal phalangeal physes are closing
	Middle or proximal phalanges are at stages H and I
	
• Female: 14 years

• Male: 16 years (late)



	Risser sign positive (stage 1 or more)



	7. Early mature
	Only distal radial physis is open. Metacarpal physeal scars may be present
	All digits are at stage I. The distal radial physis is at stage G or H
	
• Female: 15 years

• Male: 17 years



	Risser stage 4



	8. Mature
	Distal radial physis is completed closed
	All digits are at stage I
	
• Female: 17 years

• Male: 19 years



	Risser stage 5






[image: image]


From Sanders JO, Khoury JG, Kishan S, et al: Predicting scoliosis progression from skeletal maturity: a simplified classification during adolescence. J Bone Joint Surg Am 90(3):541, 2008.







Arthrography

Arthrography is an invasive technique in which air, a water-soluble contrast material containing iodine, or a combination of the two (double contrast) is injected into a joint space, and a radiograph is taken of the joint. The air or contrast material outlines the structures within the joint or communicating with the joint (Figure 1-28). It is especially useful in detecting abnormal joint and bursal communications, synovial abnormalities, articular cartilage lesions, and the extent of or pathology to the capsule.203 It is used primarily in the hip, knee, ankle, shoulder, elbow, and wrist.205


Uses of Arthrography201


• Steroid injections

• Aspirations

• Joint kinematics





[image: image]
Figure 1-28 Normal arthrogram, shoulder in lateral rotation. Note the good dependent fold (wide arrow) and the outline of the bicipital tendon (narrow arrow). (From Neviaser TJ: Arthrography of the shoulder. Orthop Clin North Am 11:209, 1980.)








Computed Arthrography (Computed Tomography Arthrography)

This technique combines arthrography and computed tomography (CT) to image joints. This method provides a three-dimensional definition of the joint, and the dye helps to delineate articular surfaces and joint margins. It is usually reserved for those cases in which conventional CT scanning has not provided adequate anatomical detail (e.g., shoulder instability).34,205,208


Uses of CT Arthrograms201


• Loose bodies

• Joint surfaces








Venogram and Arteriogram

With a venogram or an arteriogram, radiopaque dye is injected into specific vessels to outline abnormal conditions (Figure 1-29). This technique may be used to diagnose arteriosclerosis, investigate tumors, and demonstrate blockage after traumatic injury.

[image: image]
Figure 1-29 Occlusion of brachial artery. A, Arteriogram of a young man with a previously reduced elbow dislocation and an ischemic hand shows an occluded brachial artery. B, A later film shows fresh clot (arrow) in the brachial artery and reconstituted radial and ulnar arteries. Primary repair and thrombectomy treated the ischemic symptoms. (From McLean G, Frieman DB: Angiography of skeletal disease. Orthop Clin North Am 14:267, 1983.)








Myelography

Myelography is an invasive imaging technique that is used to visualize the soft tissues within the spine. A water-soluble radiopaque dye is injected into the epidural space by spinal puncture and allowed to flow to different levels of the spinal cord, outlining the contour of the thecal sac, nerve roots, and spinal cord. A plain x-ray film is then taken of the spine (Figures 1-30 and 1-31). In many cases today, CT scans and magnetic resonance imaging (MRI) scans have taken the place of myelograms.205 This technique is used to detect disc disease, disc herniation, nerve root entrapment, spinal stenosis, and tumors of the spinal cord. The clinician should be aware that myelograms can have adverse side effects. Grainger213 reported that 20% to 30% of patients receiving myelograms complained of headache, dizziness, nausea, vomiting, and seizures.209

[image: image]
Figure 1-30 Myelogram of cervical spine. Note how radiopaque dye fills root sheaths (arrow).





[image: image]
Figure 1-31 Myelogram of lumbar spine showing extrusion of nucleus pulposus of L4–L5 (large arrow). Note how radiopaque dye fills dural recesses (small arrow). (From Selby DK, Meril AJ, Wagner KJ, et al: Water-soluble myelography. Orthop Clin North Am 8[1]:82, 1977.)








Tomography and Computed Tomography

Tomography has become a common imaging technique for musculoskeletal disorders, especially when computer enhanced (CT scan). It produces cross-sectional images of the tissues. Conventional tomography, which is also called thin-section radiography or linear tomography, tends to show one small area or plane in focus with other areas or planes appearing fuzzy or blurred. The conventional tomogram is seldom used today except when subtle bone density alterations are sought.

The CT scan involves the same thin cross sections or “slices” taken at specific levels (Figure 1-32). CT scans produce cross-sectional images based on x-ray attenuation. Because of computer enhancement, CT produces superior tissue contrast resolution compared with conventional x-rays, thus enabling greater details of subtle bone pathology.198,214 CT provides excellent bony architecture detail and has good resolution of soft-tissue structures.204 Its disadvantages include limited scanning plane, cost, exposure to radiation (dosage similar to or greater than that of plain x-rays), alteration of the image by artifacts, and degradation of soft-tissue resolution in obese people.34,205 The CT scan, or computed axial tomography (CAT) scan, is a radiological technique that may be used to assess for disc protrusions, facet disease, or spinal stenosis.215 The technique may also be used to assess complex fractures, especially those involving joints, dislocations, patellofemoral alignment and tracking, osteonecrosis, tumors, and osteomyelitis. Because only a small cross-sectional area in one plane is viewed with each scan, multiple images or scans are taken to get a complete view of the area.34 CT arthrography may be used to enhance assessment of intra-articular structures and may be used for patients who cannot tolerate conventional MRI.


Uses of Computed Tomography Scans201


• Complex fractures

• Comminuted fractures

• Intra-articular fragments

• Fracture healing (e.g., non-union)

• Bone tumors





[image: image]
Figure 1-32 A, Normal computed tomographic (CT) image at the level of the mid acetabulum obtained with soft-tissue window settings shows the homogenous, intermediate signal of musculature. a, Common femoral artery; gd, gluteus medius; gn, gluteus minimus; gx, gluteus maximus; ip, iliopsoas; oi, obturator internus; ra, rectus abdominis; rf, rectus femoris; s, sartorius; t, tensor fascia lata; v, common femoral vein. B, Axial CT at bone window settings reveals improved delineation of cortical and medullary osseous detail. Note anterior and posterior semilunar acetabular articular surfaces and the central nonarticular acetabular fossa. C, Normal midacetabular T1-weighted axial 0.4-T magnetic resonance image (MRI) (TR, 600 msec; TE, 20 msec) of a different patient shows a normal, high-signal-intensity image of fatty marrow (adult pattern) and subcutaneous tissue, low-signal-intensity image of muscle, and absence of signal in the cortical bone. The thin articular hyaline cartilage is of intermediate signal intensity (arrow). D, T2-weighted MRI (TR, 2,000 msec; TE, 80 msec) shows decreasing high signal intensity in fatty marrow and subcutaneous tissue with increased signal intensity in the fluid-filled urinary bladder. (From Pitt MJ, Lund PJ, Speer DP: Imaging of the pelvis and hip. Orthop Clin North Am 21[3]:553, 1990.)





Single photon emission computed tomography (SPECT) scanning is a specialized type of CT scanning used in orthopedics primarily to detect spondylolysis.204




Radionuclide Scanning (Scintigraphy)216


With bone scans (osteoscintigraphy), chemicals labeled with radioactive isotopes (radioactive tracers) such as technetium-99m–labeled methyl diphosphonate complexes are intravenously injected several hours before the scan to localize specific organs that concentrate the particular chemical. The isotope is then localized where there is a high level of metabolic activity (e.g., bone turnover) relative to the rest of the bone. The radiograph reveals a “hot spot” (Figure 1-33) indicating areas of increased mineral turnover.203 Although plain film radiographs do not show bone disease or stress fractures until there is 30% to 50% bone loss, bone scans show bone disease or stress fractures with as little as 4% to 7% bone loss (Figure 1-34).215 Because the isotope is excreted by the kidneys, the kidneys and bladder are often visible in bone scans. Bone scans are used for lytic (bone-loss) diseases, infection, fractures, and tumors. They are highly sensitive to bone abnormalities but do not tell what the abnormality is (low specificity). The whole body may be imaged, and a gamma camera picks up the tracer.205 High resolution MRI and CT scans are replacing bone scans in some cases.217


Uses of Scintigraphy


• Skeletal metastases

• Stress fractures

• Osteomyelitis





[image: image]
Figure 1-33 Whole body bone scans. A, Normal adult anterior scan. B, Normal adult posterior scan. C, Posterior scan showing joint involvement of rheumatoid arthritis. (From Goldstein HA: Bone scintigraphy. Orthop Clin North Am 14:244, 250, 1983.)





[image: image]
Figure 1-34 Stress fracture of the tibia and anterior shin splint. A short fusiform area of increased uptake in the posterior aspect of the distal shaft of the tibia represents a stress fracture (large arrow). A long longitudinal area of increased uptake in the anterior aspect of the tibial shaft is consistent with a shin splint (small arrow). (From Resnick D, Kransdorf MJ: Bone and joint imaging, Philadelphia, 2005, Elsevier, p. 103.)








Discography

The technique of discography involves injecting a small amount of radiopaque dye into the nucleus pulposus of an intervertebral disc (Figure 1-35) under radiographic guidance. It is not a commonly used technique but may be used to determine disruptions in the nucleus pulposus or the annular fibrosus and is sometimes used as a provocative test to see whether injection into the disc brings on the patient's symptoms.205

[image: image]
Figure 1-35 Normal discogram shown with barium paste. (From Farfan HF: Mechanical disorders of the low back, Philadelphia, 1973, Lea & Febiger, p. 96.)








Magnetic Resonance Imaging

MRI is a noninvasive, painless imaging technique with high contrast resolution that uses exposure to magnetic fields, not ionizing radiation, to obtain an image of bone and soft tissue. MRI is based on the effect of a strong magnetic field on hydrogen atoms. T1 images show good anatomical detail of soft tissues (Figure 1-36), whereas T2 images are used to demonstrate soft-tissue pathology that alters tissue water content.34,213 MRI offers excellent tissue contrast, is multiplanar (i.e., can image in any plane), and has no known adverse effects. In some patients, claustrophobia is a problem, and artifacts may result if the patient does not remain still.211 For musculoskeletal conditions, plane film radiographs are commonly taken and viewed to determine if an MRI is necessary.199

[image: image]
Figure 1-36 Magnetic resonance T1-weighted coronal oblique images from anterior (A) to posterior (C). A, Acromion; AC, acromioclavicular joint; C, coracoid; D, deltoid muscle; G, glenoid of scapula; H, humerus; IS, infraspinatus muscle; ist, infraspinatus tendon; SB. subscapularis muscle; sbt, subscapularis tendon; sdb, subdeltoid-subacromial bursa; SS, supraspinatus muscle; sst, supraspinatus tendon; T, trapezius muscle. (From Mayer SJ, Dalinka MK: Magnetic resonance imaging of the shoulder. Orthop Clin North Am 21:500, 1990.)





MRI is used to assess for spinal cord tumors, intra­cranial disease, and some types of CNS diseases (e.g., multiple sclerosis); it largely replaced myelography in the evaluation of disc pathology. It also aids in the diagnosis of muscle, meniscal and ligamentous tears, synovial pathology, abnormal patellofemoral tracking, joint pathology, cartilage, bone marrow pathology, osteonecrosis, stress fractures, and osteochondral lesions.34,201,218


Uses of Magnetic Resonance Imaging200


• Intra-articular structures (e.g., meniscus, loose bodies)

• Musculotendinous injury

• Joint instability

• Osteomyelitis

• Fractures

• Stress injury

• Disc disease

• Soft tissue tumors

• Skeletal malformations

• Bone bruises





On the negative side, MRI is expensive, and specificity of pathology (e.g., tendon strain versus tendinitis) may not be possible with its use, and there is a high prevalence of positive findings in asymptomatic patients.219,220 The presence of some metallic objects (e.g., cardiac pacemakers) may make its use contraindicated because of the magnetic pull, especially if the objects are not solidly fixed to bone. It has been reported that MRI is safe with prosthetic joints and internal fixation devices, provided that they are stable.205

MR arthrography may enhance assessment of intra-articular structures, such as shoulder instability, ankle impingement, labral tears, wrist ligament tears and loose bodies.201,221




Fluoroscopy

Fluoroscopy is a technique that is used to show motion in joints through x-ray imaging; it also may be used as a guidance technique for injections (e.g., in discography). It is only rarely used because of the amount of radiation exposure. It is sometimes used to position fracture fragments and to demonstrate abnormal motion.




Diagnostic Ultrasound

Like therapeutic ultrasound, diagnostic ultrasound involves transmission of high-frequency sound waves (5 to 10 MHz) into the tissues by a transducer through a coupling agent with calculation of the time it takes for the echo to return to the transducer from different interfaces. The depth of the structure is determined, and an image is formed. Each tissue has a unique echo texture that relates to its internal structure (Figure 1-37).34,222

[image: image]
Figure 1-37 Diagnostic ultrasound—patellar tendon. A longitudinal extended field of view of a normal patellar tendon shows a well-defined hyperechoic tendon with a fine intrasubstance fibrillar pattern (arrows). Note the infrapatellar fat pad (Hoffa's FP), the inferior pole of the patella (P), and the tibial tubercle (T). (From Resnick D, Kransdorf MJ: Bone and joint imaging, Philadelphia, 2005, Elsevier, p. 81.)





In the hands of an experienced operator, ultrasound can provide good image detail and cross-sectional images in different planes. No radiation is used, and no harmful biological effects have been reported. It has the advantage of providing dynamic (moving) real-time images; tissues can be visualized as they move. It also allows localization of any tenderness or palpable mass.34,222 Therefore, it is used to assess soft-tissue injury, such as tendon, ligament, or muscle pathology, soft-tissue masses (e.g., tumor, ganglion, cyst, inflamed bursa), effusion, and congenital dislocation of the hip, and it allows dynamic visualization of muscle.204,223 Doppler ultrasound may be used for vascular assessment.


Uses of Ultrasonography200


• Hip dysplasia in children

• Joint effusion

• Tendon pathology

• Ligament tears

• Soft tissue tumors

• Vascular disease





The disadvantages of diagnostic ultrasound include limited contrast resolution, limited depth of penetration, small viewing field, and lack of penetration of bone.34,222 The use of diagnostic ultrasound has a difficult learning curve, and the quality and interpretation of the images depend on the operator.




Xeroradiography

Xeroradiography is a technique in which a xeroradiographic plate replaces the normal x-ray film. On the plate, there is a thin layer of a photoconductor material, which enhances the image (Figure 1-38). This technique is used when the margins between areas of different densities need to be exaggerated.208,224

[image: image]
Figure 1-38 Xeroradiography. A, Normal examination. Note the ability to demonstrate both soft tissues and bony structures on a single examination. The halo effect (arrow) around the bony cortices is an example of edge enhancement. B, Hyperparathyroid bone changes shown on xeroradiography. The subperiosteal bone resorption (arrow) and distal tuft erosion are well shown. (A, From Weissman BN, Sledge CB: Orthopedic radiology, Philadelphia, 1986, WB Saunders, p. 11. B, From Seltzer SE, Weissman BN, Finberg HJ, et al: Improved diagnostic imaging in joint diseases. Semin Arthritis Rheum 11[3]:315, 1982.)














Précis

Each chapter ends with a précis of the assessment to serve as a quick reference. The précis does not follow the text description exactly but is laid out so that each assessment involves minimal movement of the patient to decrease patient discomfort. For example, all aspects of the examination that are performed with the patient standing are done first, followed by those done with the patient sitting, and so on.




Case Studies

Case studies are provided as written exercises to help the examiner develop skills in assessment. Based on the presented case study, the reader should develop a list of appropriate questions to ask in the history based on the pathology of the conditions, what should especially be noted in observation, and what part of the examination is essential to make a definitive diagnosis. Where appropriate, example diagnoses are given in parentheses at the end of each question. At the end of the case study, the reader can develop a table showing the differential diagnosis for the case described. Tables 1-40 and 1-41 illustrate such differential diagnosis charts.


TABLE 1-40

Differential Diagnosis of Claudication and Spinal Stenosis



	Vascular Claudication
	Neurogenic Claudication
	Spinal Stenosis




	Pain* is usually bilateral
	Pain is usually bilateral but may be unilateral
	Usually bilateral pain



	Occurs in the calf (foot, thigh, hip, or buttocks)
	Occurs in back, buttocks, thighs, calves, feet
	Occurs in back, buttocks, thighs, calves, and feet



	Pain consistent in all spinal positions
	Pain decreased in spinal flexion
Pain increased in spinal extension
	Pain decreased in spinal flexion
Pain increased in spinal extension



	Pain brought on by physical exertion (e.g., walking)
	Pain increased with walking
	Pain increased with walking



	Pain relieved promptly by rest (1 to 5 minutes)
	Pain decreased by recumbency
	Pain relieved with prolonged rest (may persist hours after resting)



	Pain increased by walking uphill
	
	Pain decreased when walking uphill



	No burning or dysesthesia
	Burning and dysesthesia from the back to buttocks and leg or legs
	Burning and numbness present in lower extremities



	Decreased or absent pulses in lower extremities
	Normal pulses
	Normal pulses



	Color and skin changes in feet—cold, numb, dry, or scaly skin, poor nail and hair growth
	Good skin nutrition
	Good skin nutrition



	Affects ages from 40 to over 60
	Affects ages from 40 to over 60
	Peaks in seventh decade of life; affects men primarily





*“Pain” associated with vascular claudication may also be described as an “aching,” “cramping,” or “tired” feeling.


Modified from Goodman CC, Snyder TE: Differential diagnosis in physical therapy, ed 2, Philadelphia, 1995, W.B. Saunders Co., p. 539.





TABLE 1-41

Differential Diagnosis of Contractile Tissue (Muscle) and Inert Tissue (Ligament) Pathology



	
	Muscle
	Ligament




	Mechanism of Injury
	Overstretching (overload)
Crushing (pinching)
	Overstretching (overload)



	Contributing Factors
	Muscle fatigue
Poor reciprocal muscle strength
Inflexibility
Inadequate warm-up
	Muscle fatigue
Hypermobility



	
Active Movement

	Pain on contraction (1°, 2°)
Pain on stretch (1°, 2°)
No pain on contraction (3°)
Weakness on contraction (1°, 2°, 3°)
	Pain on stretch or compression (1°, 2°)
No pain on stretch (3°)
ROM decreased



	Passive Movement
	Pain on stretch
Pain on compression
	Pain on stretch (1°, 2°)
No pain on stretch (3°)
ROM decreased



	Resisted Isometric Movement
	Pain on contraction (1°, 2°)
No pain on contraction (3°)
Weakness on contraction (1°, 2°, 3°)
	No pain (1°, 2°, 3°)



	Special Tests
	If test isolates muscle, weakness and pain on contraction (1°, 2°) or weakness and no pain on contraction (3°)
	If test isolates ligament, ROM and pain affected



	Reflexes
	Normal unless 3°
	Normal



	Cutaneous Distribution
	Normal
	Normal



	Joint Play Movement (in Resting Position)
	Normal
	Increased ROM, unless restricted by swelling



	Palpation
	Point tenderness at site of injury
Gap if palpated early
Swelling (blood—ecchymosis late)
Spasm
	Point tenderness at site of injury
Gap if palpated early
Swelling (blood/synovial fluid)



	Diagnostic Imaging
	MRI, arthrogram, and CT scan show lesion
	MRI, arthrogram, and CT scan show lesion
Stress x-ray shows increased ROM





CT, Computed tomography; MRI, magnetic resonance imaging; ROM, range of motion.








Conclusion

Having completed all parts of the assessment, the examiner can look at the pertinent objective and subjective facts, note the significant signs and symptoms to determine what is causing the patient's problems, and design a proper treatment regimen based on the findings. This is the normal and correct reasoning process.225,226 If the assessment is not followed through completely, the treatment regimen may not be implemented properly, and this may lead to unwarranted extended care of the patient and increased health care costs.

Occasionally, patients present with a mixture of signs and symptoms that indicates two or more possible problem areas. Only by adding the positive findings and subtracting the negative findings can the examiner determine the probable cause of the problem. In many cases, the decision may be an “educated guess,” because few problems are “textbook perfect.” Only the examiner's knowledge, clinical experience, and diagnosis, followed by trial treatment, can conclusively delineate the problem.

Finally, when the assessment has been completed, the clinician should warn the patient about a possible exacerbation of symptoms and should not hesitate to refer the patient to another health care professional if the patient has presented with unusual signs and symptoms or if the condition appears to be beyond the scope of the examiner's practice.
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Chapter 2

Head and Face

Casualty officers and clinicians working in emergency care settings are often the ones who assess the head and face. In these settings, the assessment involves the bony aspects of the head and face as well as the soft tissues. The soft-tissue assessment involves primarily the sensory organs, such as the skin, eyes, nose, and ears, whereas the muscles are tested only as they relate to injury to these structures. Joints and their integrity are not the main objects of the assessment. Because the temporomandibular joints and cervical spine are discussed in Chapters 3 and 4, this chapter deals with only the head, the face, and their associated structures.


Applied Anatomy

The head and face are made up of the cranial vault and facial bones. The cranial vault, or skull, is composed of several bones: one frontal, two sphenoid, two parietal, two temporal, and one occipital (Figure 2-1). Of these, the strongest is the occipital bone, and the weakest are the temporal bones. The frontal bone forms the forehead, and the temporal and sphenoid bones form the anterolateral walls of the skull, or the temples of the head. The parietal bones form the top and posterolateral portions of the skull, and the occipital bones form the posterior portion of the skull. The cranial vault reaches 90% of its ultimate size by age 5.

[image: image]
Figure 2-1 Bones of the head and face. A, Interior view. B, Anterior view. C, Lateral view. (Redrawn from Jenkins DB: Hollinshead's functional anatomy of the limbs and back, Philadelphia, 1991, WB Saunders, pp. 332–333.)





In addition to the cranial vault bones, there are 14 facial bones. These bones develop more slowly than the cranial bones, reaching only 60% of their ultimate size by age 6. The facial skeleton is composed of the mandible, which forms the lower jaw; the maxilla, which forms the upper jaw on each side; the nasal bones, which form the bridge of the nose; and the palatine, lacrimal, zygomatic, and ethmoid bones, which form the remainder of the face. It is the zygomatic bone that gives the cheek its prominence. The sphenoid bones also form part of the orbital cavity. The facial skull has several cavities for the eyes (orbital), nose (nasal), and mouth (oral), as well as spaces for nerves and blood vessels to penetrate the bony structure. Weight is saved in the skull area by the addition of sinus cavities (Figure 2-2).

[image: image]
Figure 2-2 The nasal sinuses. (Modified from Swartz HM: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, p. 166.)





The muscles of the head and face are controlled primarily by the 12 cranial nerves. The cranial nerves and their chief functions are shown in Table 2-1. The cranial nerves generally contain both sensory and motor fibers. However, some cranial nerves are strictly sensory (olfactory and optic), whereas others are strictly motor (oculomotor, trochlear, and hypoglossal).


TABLE 2-1

Cranial Nerves and Methods of Testing



	Nerve
	Afferent (Sensory)
	Efferent (Motor)
	Test




	I. Olfactory
	Smell: Nose
	—
	Identify familiar odors (e.g., chocolate, coffee)



	II. Optic
	Sight: Eye
	—
	Test visual fields



	III. Oculomotor
	—
	Voluntary motor: Levator of eyelid; superior, medial, and inferior recti; inferior oblique muscle of eyeball
Autonomic: Smooth muscle of eyeball
	Upward, downward, and medial gaze
Reaction to light



	IV. Trochlear
	
	Voluntary motor: Superior oblique muscle of eyeball
	Downward and lateral gaze



	V. Trigeminal
	Touch, pain: Skin of face, mucous membranes of nose, sinuses, mouth, anterior tongue
	Voluntary motor: Muscles of mastication
	Corneal reflex
Face sensation
Clench teeth; push down on chin to separate jaws



	VI. Abducens
	
	Voluntary motor: Lateral rectus muscle of eyeball
	Lateral gaze



	VII. Facial
	Taste: Anterior tongue
	Voluntary motor: Facial muscles
Autonomic: Lacrimal, submandibular, and sublingual glands
	Close eyes tight
Smile and show teeth
Whistle and puff cheeks
Identify familiar tastes (e.g., sweet, sour)



	
VIII. Vestibulocochlear (acoustic nerve)
	Hearing: Ear
Balance: Ear
	—
	Hear watch ticking
Hearing tests
Balance and coordination test



	IX. Glossopharyngeal
	Touch, pain: Posterior tongue, pharynx
Taste: Posterior tongue
	Voluntary motor: Unimportant muscle of pharynx Autonomic: Parotid gland
	Gag reflex
Ability to swallow



	X. Vagus
	Touch, pain: Pharynx, larynx, bronchi
Taste: Tongue, epiglottis
	Voluntary motor: Muscles of palate, pharynx, and larynx
Autonomic: Thoracic and abdominal viscera
	Gag reflex
Ability to swallow
Say “Ah”



	XI. Accessory
	—
	Voluntary motor: Sternocleidomastoid and trapezius muscle
	Resisted shoulder shrug



	XII. Hypoglossal
	—
	Voluntary motor: Muscles of tongue
	Tongue protrusion (if injured, tongue deviates toward injured side)






[image: image]


Adapted from Hollinshead WH, Jenkins DB: Functional anatomy of the limbs and back, Philadelphia, 1981, WB Saunders, p. 358; and Reid DC: Sports injury assessment and rehabilitation, New York, 1992, Churchill Livingstone, p. 860.




The external eye is composed of the eyelids (upper and lower), conjunctiva (a transparent membrane covering the cornea, iris, pupil, lens, and sclera), lacrimal gland, eye muscles, and bony skull orbit (Figure 2-3). Muscles of the eye, their actions, and their nerve supply are shown in Table 2-2. The muscles and movements of the eye are shown in Figure 2-4. To produce some of the actions, the various muscles of the eye must work in concert. The eyelids protect the eye from foreign bodies, distribute tears over the surface of the eye, and limit the amount of light entering the eye. The conjunctiva is a thin membrane covering the majority of the anterior surface of the eye. It helps to protect the eye from foreign bodies and desiccation (drying up). The lacrimal gland provides tears, which keep the eye moist (Figure 2-5). The eye itself is made up of the sclera, cornea, and iris as well as the lens and retina (Figure 2-6). The sclera is the dense white portion of the eye that physically supports the internal structures. The cornea is very sensitive to pain (e.g., the extreme pain that accompanies corneal abrasion) and separates the watery fluid of the anterior chamber of the eye from the external environment. It permits transmission of light through the lens to the retina. The iris is a circular, contractile muscular disc that controls the amount of light entering the eye and contains pigmented cells that give color to the eye. The lens is a crystalline structure located immediately behind the iris that permits images from varied distances to be focused on the retina. It is primarily the lens and its supporting ligaments that separate the eye into chambers: the anterior chamber (aqueous humor) and the posterior chamber (vitreous humor). Finally, the retina is the primary sensory structure of the eye that transforms light impulses into electrical impulses that are then transmitted by the optic nerve to the brain, which interprets the impulses as the objects seen.

[image: image]
Figure 2-3 External features of the eye.






TABLE 2-2

Muscles of the Eye: Their Actions and Nerve Supply



	Action
	Muscles Acting
	Nerve Supply




	Moves pupil upward
	Superior rectus
	Oculomotor (CN III)



	Moves pupil downward
	Inferior rectus
	Oculomotor (CN III)



	Moves pupil medially
	Medial rectus
	Oculomotor (CN III)



	Moves pupil laterally
	Lateral rectus
	Abducens (CN VI)



	Moves pupil downward and laterally
	Superior oblique
	Trochlear (CN IV)



	Moves pupil upward and laterally
	Inferior oblique
	Oculomotor (CN III)



	Elevates upper eyelid
	Levator palpebrae superioris
	Oculomotor (CN III)





CN, Cranial nerve.




[image: image]
Figure 2-4 Muscles (A) and movements (B) of the eye. (Modified from Swartz HM: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, pp. 125–126.)





[image: image]
Figure 2-5 The lacrimal apparatus. (Modified from Swartz HM: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, p. 126.)





[image: image]
Figure 2-6 Cross section of the eye. (Modified from Swartz HM: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, p. 132.)





The external ear consists of cartilage covered with skin. Its primary purpose is to direct sound and to protect the external auditory meatus, through which sound is transmitted to the eardrum. The external ear, which is sometimes called the pinna, auricle, or trumpet, consists of the helix and lobule around the outside and the triangular fossa, antihelix, concha, tragus (a cartilaginous projection anterior to external auditory meatus), and antitragus on the inside (Figure 2-7). The middle ear structures consist of the tympanic membrane, or eardrum, which vibrates when sound hits it and sends vibrations through the ossicles—called the malleus (hammer), incus (anvil), and stapes (stirrup)—to the cochlea. The cochlea, which is part of the inner ear, transmits the sound waves to the vestibulocochlear nerve (cranial nerve VIII), which transmits electrical impulses to the brain for interpretation. The semicircular canals, the other part of the inner ear, play a significant role in maintaining balance.

[image: image]
Figure 2-7 A cross-sectional view through the ear.





The external nose, like the external ear, consists primarily of cartilage covered with skin. However, its proximal portion contains bone covered with skin. Figure 2-8 shows the bone and cartilage makeup of the nose. The floor of the nose consists of the hard and soft palates and forms the roof of the mouth (Figure 2-9). Cartilage and the nasal, frontal, ethmoid, and sphenoid bones form the roof of the nose. The frontal and maxillary bones form the nasal bridge. Three bony structures called turbinates (superior, middle, and inferior) form the lateral aspects of the nose, which increase the surface area of the nose and thereby warm, humidify, and filter more of the inspired air. The nose is divided into two chambers (vestibules) by a septum. These chambers are lined with a mucous membrane containing hairs that collect debris and other foreign substances from the inspired air. The cribriform plate of the ethmoid bone contains the sensory fibers of the olfactory nerve (cranial nerve I) for smell.

[image: image]
Figure 2-8 The bony and cartilaginous structures of the nose.





[image: image]
Figure 2-9 Cross section of the nose and nasopharynx.








Patient History

In addition to the questions listed under Patient History in Chapter 1, the examiner should obtain the following information from the patient who has sustained an injury to the head or the face:


1. What happened? This question determines the mechanism of injury and, potentially, the area of the brain or face injured (Table 2-3). A pathological classification for acute traumatic brain injuries is shown in the box on p. 89.1 A forceful blow to a resting, movable head usually produces maximum brain injury beneath the point of impact (Figure 2-10). This type of injury, called a coup injury, is usually caused by linear or translational acceleration.2 It often causes focal ischemic lesions, especially in the cerebellum, leading to alterations in smooth, coordinated movements, equilibrium, and posture. If the head is moving and strikes an unyielding object, such as the ground, maximum brain injury is usually sustained in an area opposite the site of impact.


Pathological Classification of Acute Traumatic Brain Injury



• Diffuse brain injury

○ Cerebral concussion

○ Diffuse axonal injury

• Focal brain injury

○ Epidural hematoma

○ Subdural hematoma

○ Cerebral contusion

○ Intracerebral hemorrhage

○ Subarachnoid hemorrhage

○ Intraventricular hemorrhage

• Skull fracture

• Penetrating brain injury

Modified from Jordan BD: Brain injury in boxing. Clin Sports Med 28:561–578, 2009.




TABLE 2-3

Areas of the Brain and Their Function



	Area of the Brain
	Function




	Cerebrum
	
Cognitive aspects of motor control

Memory

Sensory awareness (e.g., pain, touch)

Speech

Special senses (e.g., taste, vision)





	Cerebellum
	
Coordinate and integrate motor behavior

Balance

Motor learning

Motor control (muscle contraction and force production)





	Diencephalon (thalamus)
	
Regulation of body temperature and water balance

Control of emotions

Information processing to cerebrum





	Brain stem
	
Control of respiratory and heart rates

Peripheral blood flow control
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Figure 2-10 Mechanisms of injury to the brain.






This contrecoup injury is the result of impact deceleration. The injury occurs on the side of the head opposite to that receiving the blow, because the head is accelerating before impact, which squeezes the cerebrospinal fluid away from the trailing edge (the side away from the impact). The fluid moves toward the impact side, thereby thickening the cerebrospinal fluid and offering a cushioning effect at the point of impact. Because of the lack of cushioning on the trailing edge, greater injury is likely to occur to the brain on the side opposite the impact. The brain may also experience a “shaking” caused by repeated reverberation within the brain after the head has been struck. This type of injury often results in the signs and symptoms of a concussion with the degree of the concussion depending on the severity of the injury (Table 2-4). Concussion severity is only determined after signs and symptoms have disappeared and any neurological and cognitive testing is normal.3 If the cervical spine is taken beyond its normal range of motion, especially into rotation or side flexion, there may be a twisting of the cerebral hemisphere, brain stem, carotid artery, or carotid sinus that can result in injury to these structures or ischemia to the brain. Those areas of the brain that are most susceptible to damage include the temporal lobes, anterior frontal lobe, posterior occipital lobe, and upper portion of the midbrain.4


TABLE 2-4

Signs and Symptoms* of Concussion (Torg Classification)



	
	Grade 1
	Grade 2
	Grade 3
	Grade 4
	Grade 5




	Confusion
	None or momentary
	Slight
	Moderate
	Severe
	Severe



	Amnesia
	No
	Posttraumatic amnesia <30 min
	Posttraumatic amnesia <30 min
Retrograde amnesia
	Posttraumatic amnesia >30 min
Retrograde amnesia
	Posttraumatic amnesia >24 hours
Retrograde anmesia



	Residual symptoms
	No
	Perhaps
	Sometimes
	Yes
	Yes



	Loss of consciousness
	No
	No
	No
	Yes (<5 min)
	Yes (>5 min)



	Tinnitus
	No
	Mild
	Moderate
	Severe
	Often severe



	Dizziness
	No
	Mild
	Moderate
	Severe
	Usually severe



	Headache
	No
	May be present (dull)
	Often
	Often
	Often



	Disorientation and unsteadiness
	None or minimal
	Some
	Moderate
	Severe (5 to 10 min)
	Often severe (>10 min)



	Blurred vision
	No
	No
	No
	Not usually
	Possible



	Post-concussion syndrome
	No
	Possible
	Possible
	Possible
	Possible



	Personality changes
	No
	No
	No
	Possible
	Possible
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*These signs and symptoms should only be used as a guide in acute situations.


Data from Vegso JJ, Torg JS: Field evaluation and management of intracranial injuries. In Torg JS, editor: Athletic injuries to the head, neck and face, St Louis, 1991, Mosby, pp. 226–227.




2. Did the patient lose consciousness? If so, how long was the patient unconscious? Has the patient suffered a concussion before? These questions are often difficult for the patient to answer or the examiner to know, because the patient may have been momentarily stunned and the time may have been so short that the patient believed there was no loss of consciousness. In other words, loss of consciousness may have been only momentary or, more traditionally, it may have lasted seconds to minutes. If the examiner is working with a sports team, accurate records are essential to record the severity (see later discussion) and the number of concussions suffered by the athlete and to ensure that proper care is instituted so that the athlete is not allowed to return to competition too soon. A concussion (a subset of mild traumatic brain injury) is a pathophysiological process that affects the brain and is caused by direct or indirect biomechanical forces. At present, there is no known threshold for a consussion.5–8 Risk factors are shown in Table 2-5,9 and stages of concussion are shown in Table 2-6.10 Signs and symptoms of concussions are shown in Table 2-7.11–13 Women appear to be more susceptible to concussions than men,14 and traumatic brain injury is different in children than adults.9,15,16 Concussions can result from a blow to the head or jaw or a fall on the buttocks from a height and can result in an inability to process information. Their effect is cumulative, and the risk of having another concussion following an initial concussion is four to six times greater than someone who has not had a concussion.12,17 Concussions can lead to continued and severe problems (e.g., post-concussion syndrome, second-impact syndrome).10,12,17–20 To be maximally effective, athletes should have done baseline tests in their pre-participation evaluation and have an extensive concussion history taken covering somatic, neurobehavioral, and cognitive symptoms (Table 2-8).3,12,21–26 In 2012, the International Conference on Concussion in Sport updated a Sideline Concussion Assessment Tool—3rd edition (SCAT3) (Figure 2-11) and added the Sport Concussion Assessment Tool for children ages 5 to 12 years (Child-SCAT3)8 (Figure 2-12). Kelly and Rosenberg12,13 have developed a Standardized Assessment of Concussion (SAC) (Figure 2-13),27,28 which provides a concise evaluation method for concussion by including measures of orientation, immediate memory, concentration, delayed recall, and other parameters. Lovell and Burke have developed a similar form for ice hockey.29


TABLE 2-5

Risk Factors That May Prolong or Complicate Recovery from Concussion



	Factors
	Modifier




	Symptoms
	
Number of concussions

Duration of symptoms (>10 days)

Severity (intensity and duration)





	Signs
	
Prolonged loss of consciousness (>1 min), amnesia (anterograde and/or retrograde)





	Sequelae
	
Concussive convulsions





	Temporal
	
Frequency—repeated concussions over time

Timing—injuries close together in time

“Recency”—recent concussion or traumatic brain injury





	Threshold
	
Repeated concussions occurring with progressively less impact force or slower recovery after each successive concussion





	Age
	
Child and adolescent (<18-years-old) may recover slower





	Co- and pre-morbidities
	
Migraine

Depression or other mental health disorders

Attention deficit hyperactivity disorder

Learning disabilities

Sleep disorders





	Medication
	
Psychoactive drugs

Anticoagulants





	Behavior
	
Dangerous style of play





	Sport
	
High risk activity

Contact and collision sport

High sporting level
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Modified from McCrory P, Meeuwisse W, Johnston K, et al: Consensus statement on concussion in sport—The 3rd International Conference on Concussion in Sport held in Zurich, November 2008. Clin J Sport Med 19(3):189, 2009.





TABLE 2-6

Severity Stages of Concussive Injury



	Acute Concussion
	Post-Concussion Syndrome
	Prolonged Post-Concussion Syndrome
	Chronic Traumatic Encephalopathy



	
• Physical (somatic) symptoms: Headache, dizziness, hearing loss, balance difficulty, sleep disturbances, nausea/vomiting, sensitivity to light or noise, diminished athletic performance

• Cognitive deficits: Loss of short-term memory (anterograde and/or retrograde), difficulty with focus or concentration, confusion, loss of consciousness, disorientation, inability to focus, delayed verbal and/or motor responses, excessive drowsiness, decreased attention, diminished work or school performance

• Emotional (affective) disturbances: Irritability, anger, fear, mood swings, decreased libido


	
• Persistent concussion symptoms

• Usually lasting 1 to 6 weeks after MTBI

• Self-limiting


	
• Symptoms lasting over 6 months

• Lowered concussion threshold

• Diminished athletic performance

• Diminished work or school performance


	
• Latency period (usually 6 to 10 years)

• Personality disturbances

• Emotional lability

• Marriage/personal relationship failures

• Depression

• Alcohol/substance abuse

• Suicide attempt/completion
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MTBI, Mild traumatic brain injury.

Modified from Sedney CL, Orphanos J, Bailes JE: When to consider retiring an athlete after sports-related concussion. Clin Sports Med 30(1):189–200, 2011.





TABLE 2-7

Signs and Symptoms of Concussions



	Acute
	Late (Delayed)



	
• Lightheadedness

• Delayed motor and/or verbal responses

• Memory or cognitive dysfunction

• Disorientation

• Amnesia

• Headache

• Balance problems/incoordination

• Vertigo/dizziness

• Concentration difficulties

• Loss of consciousness

• Blurred vision

• Vacant stare (befuddled facial expression)

• Photophobia

• Tinnitus

• Nausea

• Vomiting

• Increased emotionality

• Slurred or incoherent speech


	
• Persistent low grade headache

• Easy fatiguability

• Sleep irregularities

• Inability to perform daily activities

• Depression/anxiety

• Lethargy

• Memory dysfunction

• Lightheadedness

• Personality changes

• Low frustration tolerance/irritability

• Intolerance to bright lights, loud sounds
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TABLE 2-8

Concussion Symptoms



	Somatic
	Neurobehavioral
	Cognitive



	
• Headache

• Nausea

• Vomiting

• Balance problems

• Light/sound sensitivity

• Numbness/tingling

• Dizziness


	
• Sleeping more or less than usual

• Drowsiness

• Fatigue

• Sadness

• Nervousness

• Trouble falling asleep


	
• Feeling “slowed down”

• Feeling “in a fog”

• Concentration difficulty

• Remembering difficulty

• Confusion

• Amnesia (anterograde and/or retrograde)

• Loss of consciousness

• Inability to focus

• Delayed motor and verbal responses

• Excessive drowsiness
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Data from Piland SG, Motl RW, Guskiewicz KM, et al: Structural validity of a self-report concussion-related symptoms scale, Med Sci Sports Exerc 38(1):27–32, 2006; Herring SA, Cantu RC, Guskiewicz KM, et al: Concussion (mild traumatic brain injury) and the team physician: a consensus statement—2011 update. Med Sci Sports Exerc 43(12):2414, 2011.
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Figure 2-11 Sport Concussion Assessment Tool—3rd edition (SCAT3). (© 2013 Concussion in Sport Group. Br J Sports Med 47:259–262, 2013.)
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Figure 2-12 Sport Concussion Assessment Tool for children ages 5 to 12 years (Child-SCAT3). (© 2013 Concussion in Sport Group. Br J Sports Med 47:263–266, 2013.)
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Figure 2-13 Standardized Assessment of Concussion (SAC). (Redrawn from McCrea M, Kelly JP, Kluge J, et al: Standard assessment of concussion in football players. Neurology 48[3]:586–588, 1997.)






These tests are often combined with computerized neurocognitive testing to try to predict how long recovery will take.30,31 Ideally, this neurocognitive testing should be done individually at preseason evaluations to establish a baseline and should be updated every 2 years.32,33 If pre-injury values are not available, normative data may be used.34 An example of such a computerized post-concussion assessment is the ImPACT test; ImPACT stands for Immediate Post-Concussion Assessment and Cognitive Testing.31,32,35–37
There are several different grading systems for concussions (Table 2-9). It should be pointed out, however, that the International Conference on Concussion in Sport3 recommended that grade scales be abandoned, because concussion severity can only be determined retrospectively after all signs and symptoms have cleared, the neurological examination is normal, and cognitive function has returned to normal.38 The conference group felt concussions should be grouped as simple or complex. Simple concussion implies that the injury resolves over 7 to 10 days without complications. Neurophysiological screening does not play a role, but mental status screening is part of the assessment. Complex concussions are those in which persistent symptoms and specific sequelae (i.e., convulsions, loss of consciousness for longer than 1 minute, prolonged cognitive impairment) occur.3 This includes people with more than one concussion. In this case, neurophysiological testing does play a role.13,39–42 Table 2-10 shows some neurophysiological tests that could be used for post-concussion assessment.


TABLE 2-9

Classification Systems for Concussions



	System
	Grade I (Mild)
	Grade Ia
	Grade II (Moderate)
	Grade III (Severe)
	Grade IV




	Cantu
	No LOC or PTA < 30 min
	N/A
	LOC < 5 min, PTA 30 min to 24 hrs
	LOC > 5 min, PTA > 24 hrs
	N/A



	Torg
	(Grade I to II) No LOC or amnesia (except PTA)
	
	
	(Grade III–IV)
LOC < few minutes, PTA or retrograde amnesia
	(Grade V–VI)
LOC/coma, confusion, amnesia



	Colorado Consortium
	Confusion without amnesia, no LOC
	N/A
	Confusion and amnesia, no LOC
	LOC
	N/A



	Virginia Neurological Institute
	Short LOC,
PTA < 1 hr, GCS score = 15
	Short LOC, PTA 1 to 24 hrs, GCS score = 15
	LOC < 5 min, PTA ≥ 24 h, GCS score > 15 for < 5 min
	LOC < 5 min, PTA N/A, GCS score < 15 for < 1 hr
	LOC 5 to 60 min, PTA N/A, GCS score < 12 for > 5 min or < 15 for > 1 hr



	American Academy of Neurology
	No LOC,
Symptoms < 15 min
	N/A
	No LOC,
Symptoms > 15 min
	Any LOC
	N/A
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GCS, Glasgow Coma Scale; LOC, loss of consciousness; PTA, posttraumatic amnesia.

From Durand P, Adamson GJ: On-the-field management of athletic head injuries, J Am Acad Orthop Surg 12:194, 2004. Adapted with permission from Macciocchi SN, Barth JT, Littlefield LM: Outcome after mild head injury. Clin Sports Med 17:27–36, 1998.





TABLE 2-10

Examples of Neurophysiological Tests



	Test
	Ability Evaluated




	Continuous Performance Test
	Sustained attention, reaction time



	Controlled Oral Word Association Test
	Word fluency, word retrieval



	Delayed Recall (from Hopkins Verbal Learning Test)
	Delayed learning from previously learned word list



	Digit Span (from Wechsler Memory Scale—revised)
	Attention span



	Grooved-Pegboard Test
	Motor speed and coordination



	Hopkins Verbal Learning Test
	Verbal memory (memory for words)



	Immediate Measurement of Performance and Cognitive Testing (IMPACT)
	Attention span, sustained and selective attention, reaction time, memory



	Number/Symbol Matching
	Processing speed, visual motor speed



	Orientation Questionnaire
	Orientation, post traumatic amnesia



	Sequential Digit Tracking
	Sustained attention, reaction time



	Stroop Test
	Mental flexibility, attention



	Symbol Digit Modalities
	Visual scanning, attention



	Symbol Memory
	Immediate visual memory



	Trail-Making Test
	Visual scanning, mental flexibility



	Verbal Working Memory
	Word memory, working memory



	Visual Span
	Visual attention, immediate memory



	Visual Symbol Search
	Visual scanning, reaction time



	Word/Colour Tracking
	Focused attention, response inhibition





Data from Maroon JC, Lovell MR, Norwig J, et al: Cerebral concussion in athletes: evaluation and neurophysiological testing. Neurosurg 47:659–672, 2000.





Grades of concussion, such as those advocated by Torg (see later discussion and Table 2-4), can play a role in the acute phase but should be used with caution if making return to activity decisions.43 With each grade, the signs and symptoms worsen, and the sequelae are more evident. No signs and symptoms under exertion (i.e., simulating the activity the person will return to) should be evident, even with simple concussions.
With a grade I concussion, the patient is slightly confused and may have a dazed look. The patient is completely lucid within 5 to 15 minutes; has no amnesia, sequelae, or residual symptoms; and has had no loss of consciousness. Some people refer to the grade I concussion as the patient's having his or her “bell rung.”
With a grade II concussion, there is slight confusion, and posttraumatic amnesia becomes evident. Posttraumatic (anterograde) amnesia is the loss of memory for events occurring immediately after wakening or from the moment of injury. Posttraumatic amnesia is considered to be the length of time from injury until conscious memory returns. In the acute state, it may take time for posttraumatic amnesia to become obvious. Sometimes, the patient will remember what happened immediately after the injury, but as time goes on (up to 1 to 2 hours after the injury), posttraumatic amnesia becomes evident. This is one of the reasons it is advisable to reassess acute head injuries every 15 to 30 minutes. Manzi and Weaver reported that a patient who had sustained a period of posttraumatic amnesia of less than 60 minutes was considered to have sustained a mild head injury.44 If the period of posttraumatic amnesia lasted from 1 to 24 hours, moderate head injury was considered to have occurred. If the posttraumatic amnesia lasted for more than 1 week, the patient was considered to have sustained a serious head injury. If the duration of the posttraumatic amnesia was more than 7 days, full return to neurological function was highly unlikely.44 With a grade II concussion, the patient may experience mild tinnitus (ringing in the ears), mild dizziness, and a dull headache with some disorientation. Dizziness at the time of injury has been reported to be a sign of risk for protracted recovery.45 The patient who experienced a grade II concussion may also develop a post-concussion syndrome (i.e., have continual neurological problems after the concussion), which is observed in about 10% of concussion cases. The signs and symptoms of this syndrome include persistent headaches, especially with exertion; inability to concentrate; and irritability. The symptoms may last from several weeks to several years.


[image: image] Head Injury Severity Based on Length of Posttraumatic Amnesia



	Less than 60 minutes:
	Mild



	1 to 24 hours:
	Moderate



	More than 1 week:
	Serious (full return of neurological function unlikely)








A patient with a grade III concussion has the same symptoms as someone with a grade II concussion and also experiences retrograde amnesia. Retrograde amnesia is loss of memory of events that occurred before the injury. It may take 5 to 10 minutes for retrograde amnesia to develop after the concussion, and amnesia may involve only a few minutes before the injury. For this reason, the patient should be questioned frequently about what happened before the injury occurred and how it occurred, to see if there is any change in the patient's memory pattern. There is always some degree of permanent retrograde amnesia with these patients.
With a grade IV concussion, the patient loses consciousness for 5 minutes or less. The level of consciousness may vary; the patient may be comatose, stuporous, obtunded, lethargic, confused, or fully alert. The patient goes through the following stages of recovery: unconsciousness (also called paralytic coma), stupor, obtundity, lethargy, confusion (with or without delirium), near lucidity with automatism, and finally full alertness. Stupor implies that the patient is only partially conscious and has reduced responsiveness. Obtundity implies the patient has reduced sensitivity to painful or unpleasant stimuli. Lethargy implies a state of sluggishness, dullness, or serious drowsiness. Confusion implies that the patient is disoriented in terms of time, place, or person. Delirium means that the patient may experience illusions, hallucinations, restlessness, or incoherence. Lucidity with automatism implies that the patient appears to be alert and fully recovered but acts only mechanically and is not really aware of what he or she is doing. With a grade IV concussion, there may be subtle changes in the patient's personality and memory function. Both retrograde and posttraumatic amnesia are evident, and the patient demonstrates mental confusion and complains of tinnitus and dizziness to a greater degree than is seen with a grade III concussion. The patient also has residual headaches and is unsteady for 5 to 10 minutes after regaining consciousness. The literature has reported that loss of consciousness, by itself, is not a good predictor of the degree of neurophysiological loss or damage with a head injury.46 The severity of the head injury is best determined by the administration of different neurophysiological tests (e.g., GOAT test,47 Hopkins Verbal Learning Test,48 Trail Making Test, Wisconsin Card Sorting Test, Digit Symbol Substitution Test [DSST],49 and measures of decision time49) as well as considering all signs and symptoms the patient demonstrates.6,8,15,50–53 To ensure adequate data, however, these tests must also have been administered before the injury (e.g., in a pre-participation evaluation in sports).6,35


Levels of Consciousness




	
• Alertness


	Is readily aroused, oriented, and fully aware of surroundings



	
• Confusion


	Memory is impaired
Is confused and disoriented



	
• Lethargy


	Sleeps when not stimulated
Is drowsy and inattentive
Responds to name
Loses train of thought
Shows decreased spontaneous movement
Has slow and fuzzy thinking



	
• Obtundity


	Responds to loud voice or shaking
Responds to painful stimulus (withdrawal)
Is confused when aroused
Talks in monosyllables
Mumbles and is incoherent
Needs constant stimulation to cooperate



	
• Stupor (semicoma)


	Responds to painful stimuli (withdrawal), shaking
Groans, mumbles
Exhibits reflex activity



	
• Coma


	Does not respond to painful or any other stimuli
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With a grade V concussion, the patient has experienced a paralytic coma or unconsciousness for 5 minutes or longer. This grade of concussion involves bruising of the brain, and there is prolonged retrograde amnesia as well as posttraumatic amnesia. The patient complains of severe tinnitus, unsteadiness for longer than 10 minutes, blurred vision, poor light accommodation, and a headache that feels “different” from most headaches. Both the autonomic and the peripheral nervous systems can be affected through their control by the brain. These patients may also experience nausea, vomiting, and sometimes convulsions. The recovery after a grade V concussion may be one of two types. In type A, the patient goes from a paralytic coma through stupor, confusion, lucidity, and full alertness, which is similar to a grade IV concussion but more severe. The individual with a type B grade V concussion experiences a paralytic coma that is associated with secondary cardiorespiratory collapse and is of much greater concern to the examiner, especially during the initial assessment, when the body's essential functions must be maintained.
More severe diffuse brain injuries are associated with more severe neurological dysfunction. With these injuries, loss of consciousness lasts for more than 24 hours, and recovery is never complete, leading to deficits in intelligence, reasoning, and memory and to changes in personality. Shearing brain injuries tend to be more severe than diffuse brain injuries and lead to abnormal brain stem signs, such as decerebrate rigidity.43

3. If the patient has had an injury to the head, are there any associated symptoms in the neck or problems with breathing, altered vision, discharge from the nose or ears, or urinary or fecal incontinence? These symptoms indicate severe brain or spinal cord injury, and the patient must be handled with extreme care.

4. What are the sites and boundaries of pain? This question helps the examiner determine what structures have been injured. It is important to keep in mind that the patient may be experiencing a referral of pain.

5. What type of pain is the patient experiencing? The type of pain indicates the type of structure injured (see Table 1-3).

6. Is there any paresthesia, abnormal sensation, or lack of sensation? Are smell (cranial nerve I), vision (cranial nerve II), taste (cranial nerve VII), and hearing (cranial nerve VIII) normal? These questions give the examiner some idea of whether neurological structures (especially the cranial nerves) have been injured and, if so, which ones.


[image: image] Head Signs and Symptoms Requiring Specialist Care



• Presence of amnesia

• Prolonged residual symptoms

• Loss of consciousness

• Prolonged headache

• Post-concussion syndrome

• Personality changes

• More than one first- or second-degree concussion

• Prolonged disorientation, unsteadiness, or confusion (more than 2 to 3 minutes)

• Blurred vision

• Dizziness (more than 5 minutes)

• Tinnitus (more than 5 minutes)



7. What activities aggravate the particular problem?

8. What activities ease the particular problem?

9. Does the patient have a headache, and, if so, where (Tables 2-11 and 2-12)? Is the headache tolerable? What type of headache is it? Is it a throbbing, pounding, boring, shocklike, dull, nagging, or constant-pressure type of headache? Is the pain of the headache aggravated by movement or by rest? What is the exact location of the headache? Is the headache affected by position or time of day (Table 2-13)? Does it cover the entire head, the sinus region, or behind the eyes? Does it present a “hat band” distribution, or does it affect the neck or the occiput area? It is important for the examiner to record the location, character, duration, and frequency of the headache, as well as any factors that appear to either aggravate or relieve the pain so that a diagnosis can be made and any changes can be noted (Table 2-14). Figure 2-14 shows a headache disability questionnaire that may be used to determine the severity of headache and its effect on everyday activity.54


TABLE 2-11

Type of Headache Pain and Usual Causes



	Type of Pain
	Usual Causes




	Acute
	Trauma, acute infection, impending cerebrovascular accident, subarachnoid hemorrhage



	Chronic, recurrent
	Migraine (definite pattern of irregular interval); eyestrain; noise; excessive eating, drinking, or smoking; inadequate ventilation



	Continuous, recurrent
	Trauma



	Severe, intense
	Meningitis, aneurysm (ruptured), migraine, brain tumor



	Intense, transient, shocklike
	Neuralgia



	Throbbing, pulsating (vascular)
	Migraine, fever, hypertension, aortic insufficiency, neuralgia



	Constant, tight (bandlike), bilateral
	Muscle contraction








TABLE 2-12

Location of Headache and Usual Causes



	Location
	Usual Causes




	Forehead
	Sinusitis, eye or nose disorder, muscle spasm of occipital or suboccipital region



	Side of head
	Migraine, eye or ear disorder, auriculotemporal neuralgia



	Occipital
	Myofascial problems, herniated disc, eyestrain, hypertension, occipital neuralgia



	Parietal
	Hysteria (viselike), meningitis, constipation, tumor



	Face
	Maxillary sinusitis, trigeminal neuralgia, dental problems, tumor








TABLE 2-13

Effect of Position or Time of Day on Headache



	Position or Time of Day When Headache Is Worst
	Usual Causes




	Morning
	Sinusitis, migraine, hypertension, alcoholism, sleeping position



	Afternoon
	Eyestrain, muscle tension



	Night
	Intracranial disease, osteomyelitis, nephritis



	Bending
	Sinusitis



	Lying horizontal
	Migraine








TABLE 2-14

Headaches: A Differential Diagnosis



	Disorder
	Sex/Age Predominance
	Nature of Pain
	Frequency
	Location
	Duration
	Prodromal Events
	Precipitating Factors
	Cause
	Familial Predisposition
	Other Possible Symptoms




	Migraine
	Female/20 to 40 years
	Builds to throbbing and intense
	Usually not more than twice a week; may be noctural
	Usually unilateral
	Several hours to days
	Visual disturbances can occur contralateral to pain site
	Unknown, may be physical, emotional, hormonal, dietary
	Vasomotor
	Yes
	Nausea, vomiting, pallor, photophobia, mood disturbances, fluid retention



	Cluster (histamine) headache
	Male/40 to 60 years
	Excruciating, stabbing, burning, pulsating
	1 to 4 episodes per 24 hours; nocturnal manifestation
	Unilateral, eye, temple, forehead
	Minutes to hours
	Sleep disturbances or personality changes can occur
	Unknown, may be serotonin, histamine, hormonal blood flow
	Vasomotor
	Minor
	Ipsilateral sweating of face, lacrimation, nasal congestion or discharge



	Hypertension headache
	None
	Dull, throbbing, nonlocalized
	Variable
	Entire cranium, especially occipital region
	Variable
	None
	Activity that increases blood pressure
	High blood pressure; diastolic >120 mm Hg
	Only as related to hypertension
	



	Trigeminal neuralgia (tic douloureux)
	Female/40 to 60 years
	Excruciating, spontaneous, lancinating, lightning
	Can occur many (12 or more) times per day
	Unilateral along trigeminal nerve area
	30 seconds to 1 minute
	Disagreeable tingling
	Touch (cold) to affected area
	Neurological
	None
	Reddened conjunctiva, lacrimation



	Glossopharyngeal neuralgia
	Male/40 to 60 years
	Excruciating, spontaneous, lancinating, lightning
	Can occur many (12 or more) times per day
	Unilateral retrolingual area to ear
	30 seconds to 1 minute
	None
	Movement or contact of the pharynx
	Neurological
	None
	



	Cervical neuralgia
	None
	Dull pain or pressure in head
	
	Bilateral, occipital, frontal, or facial
	Variable
	None
	Posture or head movement
	Neurological, pressure on roots of spinal nerves
	None
	Dizziness, auditory disturbances



	Eye disorders
	None
	Generalized discomfort in or around the eyes
	Intensify with sustained visual effort
	Entire cranium
	During and after visual effort
	None
	Impairment of eye function
	Cornea, iris, or intraocular pain
	Possible
	Diminished vision, sensitivity to light



	Sinus, ear, and nasal disorders
	None
	Dull, persistent
	Variable
	Frontal, temporal, ear, nose, occipital
	Variable
	None
	Infection, allergy, chemical, bending, straining
	Blockage, inflammation, infection
	None
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Modified from Esposito CJ, Grim GA, Binkley TK: Headaches: a differential diagnosis. J Craniomand Pract 4:320–321, 1986.
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Figure 2-14 Headache Disability Questionnaire. (From Niere K, Quin A: Development of a headache-specific disability questionnaire for patients attending physiotherapy. Man Ther 14:45–51, 2009.)





10. Is the patient dizzy, unsteady, or having problems with balance? The examiner should also note whether the dizziness occurs when the patient suddenly stands up, turns, or bends, or whether it occurs without movement. Remember that “dizziness” is a word that patients sometimes use to indicate unsteadiness in walking. Dizziness is usually associated with problems of the middle ear, vertebrobasilar insufficiency, or problems in the upper cervical spine. Vertigo implies a rotary component; the patient's environment seems to whirl around the patient, or the patient's body seems to rotate in relation to the environment. If the patient complains of dizziness or vertigo, the time of onset and duration of these attacks should be noted. A description of the type of motion that occurs and any other associated symptoms should be included. Balance may be affected by problems within the brain or the semicircular canals in the inner ear. The examiner should also note whether the patient is talking about unsteadiness, loss of balance, or actual falling.

11. Is the patient unduly irritated or having trouble concentrating? The patient's state indicates the severity of the injury.

12. Does the patient know where he or she is, who he or she is, the day, and the time of day? Does the patient have some idea of what was happening when the injury occurred? These types of questions reveal the severity of the injury.

13. Does the patient have any memory of past events or what occurred before or after the injury? This type of question tests for retrograde amnesia, posttraumatic amnesia, and injury severity, which can be determined by asking the patient straightforward questions about events in the patient's own past, such as birth date or year of graduation from high school or university. The examiner may also ask questions about the injury, preceding events, and posttraumatic events. Questions such as “What day is it?” “Who is the opposition?” “Who is winning?” and “What is your telephone number and address?” test the patient's static memory ability. The examiner must ensure that he or she or someone present at the time of the examination knows the answer to these questions. Although it is common to ask these orientation questions (e.g., time, place), it has been shown that these questions can be unreliable in sporting situations when compared with memory assessment.55,56 The examiner can assess recent memory by asking the patient to remember the names for two to five persons or common objects, such as the color “red,” the number “five,” the name “Mr. Smith,” and the word “pride,” and then asking the patient to name them 5 or 10 minutes later. The patient may be asked to repeat the words two or three times when the examiner initially says them to test immediate recall or to ensure that the patient can say and recall the words. Immediate recall, another form of memory, is best tested by asking the patient to repeat a series of single digits. Normally, a person can repeat at least six digits, and many people can repeat eight or nine. The examiner may also ask the patient to repeat the months of the year backward in a similar type of test. Memory is generally thought to be formed and stored in certain regions of the temporal lobes. The parietal lobe of the brain is thought to enable one to appreciate the environment, to interpret visual stimuli, and to communicate.


Common Head Injury Tests



• Static memory (What day is it? Who's winning?)

• Immediate recall (repeat series of single digits)

• Recent memory (recall three common objects or names after 15 minutes)

• Short term memory (What is the game plan?)

• Processing and concentration ability (minus-7 test, multiplying)

• Abstract relationships

• Coordination (eye-hand tests)

• Balance (Romberg test)

• Myotomes

• Eye coordination

• Visual disturbance tests



14. Can the patient solve simple problems? Because concussions reduce one's ability to process information, it is important to determine the patient's reasoning and processing ability. For example, does the patient know his or her home telephone number? Is the patient able to do the “minus 7” or “serial 7” test (i.e., count backward from 100 by sevens)? This test gives the examiner some idea of the patient's calculating ability and concentration skills. Mathematic ability (the ability to add, subtract, multiply, and divide) can also be evaluated to test processing ability. In addition, the examiner can ask the patient to name several important people from the present in reverse chronological order (e.g., the last three presidents of the United States) or to give the names of some familiar capital cities. Finally, the patient should be tested on his or her ability to comprehend abstract relations. For example, the examiner may quote a common proverb, such as “A bird in the hand is worth two in the bush,” and then ask the patient to explain what the expression means. Patients with organic mental impairment and certain patients with schizophrenia may give a concrete answer, failing to recognize the abstract principle involved.44 The ability to conceptualize, abstract, plan ahead, and formulate rational judgments of problems or events is largely a function of the frontal lobes.

15. Can the patient talk normally? Patients with lesions of the parietal lobe have difficulty communicating and understanding what is occurring around them. Dysarthria indicates defects in articulation, enunciation, or rhythm of speech. It usually results from extraneural problems, such as poor-fitting dentures, malformation of the oral structures, or impairment of the musculature of the tongue, palate, pharynx, or lips because of incoordination, weakness, or abnormal innervation. It is characterized by slurring, slowness of speech, indistinct speech, and breaks in normal speech rhythm. Dysphonia is a disorder of vocalization characterized by the abnormal production of sounds from the larynx. Dysphonia is usually caused by various abnormalities of the larynx itself or of its innervation. The principal complaint of dysphonia is hoarseness, ranging from mild roughness of the voice to an inability to produce sound. Dysphasia denotes the inability to use and understand written and spoken words as a result of disorders involving cortical centers of speech or their interconnections in the dominant cerebral hemisphere. With all of these conditions, the peripheral mechanisms for speech remain intact.

16. Does the patient have any allergies, or is the patient receiving any medication? Allergies may affect the eyes and nose, as may medications. Medications themselves may mask some symptoms.

17. Is the patient having any problems with the eyes? Monocular diplopia (blurred vision when looking with one eye) may result from hyphema, a detached lens, or other trauma to the globe of the eye.57 Binocular diplopia (blurred vision when looking through both eyes) occurs in 10% to 40% of patients with a zygoma fracture. It may be caused by soft-tissue entrapment, neuromuscular injury (intraorbital or intramuscular), hemorrhage, or edema. It disappears when one eye is closed. Double vision, which occurs when the good eye is closed, indicates that some structure of the eye is injured. If it occurs with both eyes open, something is affecting the free movement of the eyes (Tables 2-15 and 2-16).


TABLE 2-15

Common Visual Eye Symptoms and Disease States



	Visual Symptom
	Associated Causes




	Loss of vision
	
Optic neuritis

Detached retina

Retinal hemorrhage

Central retinal vascular occlusion





	Spots
	
No pathological significance*





	Flashes
	
Migraine

Retinal detachment

Posterior vitreous detachment





	Loss of visual field or presence of shadows or curtains
	
Retinal detachment

Retinal hemorrhage





	Glare, photophobia
	
Iritis (inflammation of the iris)

Meningitis (inflammation of the meninges)





	Distortion of vision
	
Retinal detachment

Macular edema





	Difficulty seeing in dim light
	
Myopia

Vitamin A deficiency

Retinal degeneration





	Colored haloes around lights
	
Acute narrow angle glaucoma

Opacities in lens or cornea





	Colored vision changes
	
Cataracts

Drugs (digitalis increases yellow vision)





	Double vision
	
Extraocular muscle paresis or paralysis
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*May precede a retinal detachment or be associated with fertility drugs.


From Swartz MH: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, p. 132.





TABLE 2-16

Common Nonvisual Eye Symptoms and Disease States



	Nonvisual Symptom
	Associated Causes




	Itching
	
Dry eyes

Eye fatigue

Allergies





	Tearing
	
Emotional states

Hypersecretion of tears

Blockage of drainage





	Dryness
	
Sjögren syndrome

Decreased secretion as a result of aging





	Sandiness, grittiness
	
Conjunctivitis





	Fullness of eyes
	
Proptosis (bulging of the eyeball)

Aging changes in the lids





	Twitching
	
Fibrillation of orbicularis oculi





	Eyelid heaviness
	
Fatigue

Lid edema





	Dizziness
	
Refractive error

Cerebellar disease





	Blinking
	
Local irritation

Facial tic





	Lids sticking together
	
Inflammatory disease of lids or conjunctivae





	Foreign body sensation
	
Foreign body

Corneal abrasion





	Burning
	
Uncorrected refractive error

Conjunctivitis

Sjögren syndrome





	Throbbing, aching
	
Acute iritis (inflammation of the iris)

Sinusitis (inflammation of the sinuses)





	Tenderness
	
Lid inflammations

Conjunctivitis

Iritis





	Headache
	
Refractive errors

Migraine

Sinusitis





	Drawing sensation
	
Uncorrected refractive errors
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From Swartz MH: Textbook of physical diagnosis, Philadelphia, 1989, WB Saunders, p. 133.




18. Does the patient wear glasses or contact lenses? If the patient wears glasses, are the lenses treated (hardened) or made of polycarbonate? If they are hardened, how long ago were they treated? If the patient wears contact lenses, are they hard, soft, or extended-wear lenses? Did the patient wear eye protectors? If so, what type were they? Are the patient's eyes watering? Is there any pain in the eyes? Small perforating injuries may be painless. If the patient complains of flashes of bright light, “a curtain falling in front of the eye,” or floating black specks, these findings may indicate retinal detachment. These questions tell the examiner whether the eyewear or eyes need to be examined in greater detail.

19. Is the patient having any problem with hearing? Does the patient complain of an earache? If so, when was the onset, and what is the duration of the earache? Does the patient complain of pain or a discharge from the ear? Is the earache associated with an upper respiratory tract infection, swimming, or trauma? The patient should also be questioned on his or her method of cleaning the ear. If there appears to be a hearing loss, the patient should be asked whether the hearing loss came on quickly or slowly, whether the patient hears best on the telephone (amplified sound) or in a quiet or noisy environment, and whether speech is heard soft or loud. Does the patient use a hearing aid?

20. Is the patient having any problems with the nose? Has the patient used nose drops or spray? If so, how much, how often, and for how long? Does the patient have any nasal discharge, and if so, is its character watery, mucoid, purulent, crusty, or bloody? Does the discharge have any odor (indicative of infection), and is it unilateral or bilateral? Does the patient exhibit any associated nasal symptoms, such as sneezing, nasal congestion, itching, or mouth breathing? Does the patient complain of a nosebleed, and has the patient had many nosebleeds? If so, how frequent are the nosebleeds, what is the amount of the bleeding, and what appears to be causing the bleeding? Positive responses to any of these questions indicate that the nose must be examined in greater detail.

21. If the examiner is concerned about the mouth and teeth or the temporomandibular joints, questions related to these areas can be found in Chapter 4. It is important, however, to ensure that the patient's dental occlusion and biting alignment have not been altered. Are all the teeth present, and are they symmetrical? Is there any swelling or bleeding around the teeth? Are the teeth mobile, or is part of a tooth missing? Is the pulp exposed? Each of these questions helps determine whether the teeth have been injured. Teeth that have been avulsed, if intact, should be reimplanted as quickly as possible. If reimplanted after cleansing (rinsed in saline solution or water) within less than 30 minutes, the tooth has a 90% chance of being retained. If it is not possible to reimplant the tooth, it should be kept moist in saline, or the patient should keep it between the gum and cheek while dental care is sought.

22. Questions concerning the neck and cervical spine can be found in Chapter 3.






Observation

For proper observation58–61 of the head and face, any hat, helmet, mouth guard, or face guard should be removed. If a neck injury is suspected or if the patient presents an emergency situation, the examiner may take the time to remove only those items that are interfering with immediate emergency care. If a neck injury is suspected, extreme caution should be observed when removing the item. When assessing the head and face, the examiner must also observe and assess the posture of the cervical spine and the temporomandibular joints; see Chapters 3 and 4 for detailed descriptions of observation of these areas.

When observing the head and face, it is essential that the examiner look at the face to note the position and shape of the eyes, nose, mouth, teeth, and ears and look for deformity, asymmetry, facial imbalance, swelling, lacerations, foreign bodies, or bleeding during rest, with movement, or with different facial expressions.62 One should also note, as much as possible, the individual's normal facial expression. A patient's facial expression often reflects the patient's general feeling and well-being. A dazed or vacant look often indicates problems. While talking to the patient, the examiner should watch for any asymmetry of facial motion or change in facial expression when the patient answers; slight facial asymmetry is common. In addition, small degrees of paralysis may not be obvious unless one attempts an exaggerated expression. If some facial paralysis is suspected, the examiner should ask the patient to make exaggerated facial expressions that will demonstrate the paralysis. If facial asymmetry is present, one should note whether all of the features on one side of the face are affected or only a portion of the face is affected. For example, with facial nerve (cranial nerve VII) paralysis, the entire side of the face is affected, although the most noticeable differences will occur around one eye and one side of the mouth. If only one side of the mouth is involved, then a problem with the trigeminal nerve (cranial nerve V) should be suspected. Any changes in the shape of the face or unusual features (such as, masses, edema, puffiness, coarseness, prominent eyes, amount of facial hair, excessive perspiration, or skin color) should be noted. Eye puffiness is often one of the earliest signs of edema in the face. Skin color may include cyanosis, pallor, jaundice, or pigmentation, and each may be indicative of different systemic problems.

The examiner should view the patient from the front, side, behind, and above, noting the area behind the ears, at the hairline, and around the crown of the head as well as on the face (Figure 2-15). An examiner who suspects a skull (cranial vault) injury should look behind the ears, at the hairline, and around the crown of the head for any deformity, bruising, or laceration.

[image: image]
Figure 2-15 Views of the head and face. A, Anterior. B, Side. C, Posterior.





Viewing from the front, the examiner should observe the patient's hairline, noting any abnormalities. The soft tissues (such as, the eyelids, eyebrows, cheeks, lips, nose, and chin) should be inspected for lacerations, bruising, or hematoma (Figures 2-16 and 2-17). The eyes should be level. For example, a zygoma fracture causes the eye on the affected side to drop (Figure 2-18). The two eyes should be compared for prominence or retraction (Figure 2-19). If there appears to be any bulging, especially unilaterally, the examiner should tilt the patient's head forward or back and, looking from above, compare each cornea with the lid below, noting whether one or both corneas bulge beyond the lid margins. If one or both eyes appear to bulge, the examiner can use a pocket ruler to roughly measure the distance from the angle of the eye to the corneal apex.

[image: image]
Figure 2-16 Lacerations to the upper eyelid and eyebrow.





[image: image]
Figure 2-17 Contusion to the forehead caused by a racquetball ball.





[image: image]
Figure 2-18 Inferior displacement of the zygoma (1) results in depression of the lateral canthus and pupil (2) because of depression of the suspensory ligaments that attach to the lateral orbital, Whitnall tubercle. (Modified from Ellis E: Fractures of the zygomatic complex and arch. In Fonseca RJ, Walker RV, editors: Oral and maxillofacial trauma, Philadelphia, 1991, WB Saunders, p. 446.)





[image: image]
Figure 2-19 A severe glancing or direct blow to this right eye has resulted in a ruptured globe. Note the depressed eye. (From Pashby TJ, Pashby RC: Treatment of sports eye injuries. In Schneider RC, et al, editors: Sports injuries: mechanisms, prevention and treatment, Baltimore, 1985, Lippincott Williams & Wilkins p. 589.)





Immediate referral for further examination by a specialist is required for an embedded corneal foreign body; haze or blood in the anterior chamber (hyphema); decreased or partial vision; irregular, asymmetric, or poor pupil action; diplopia or double vision; laceration of the eyelid or impaired lid function; perforation or laceration of the globe; broken contact lens or shattered eyeglass in the eye; unexplained eye pain that is stabbing or deep and throbbing; blurred vision that does not clear with blinking; loss of all or part of the visual field; protrusion of one eye relative to the other; an injured eye that does not move as fully as the uninjured eye; or abnormal pupil size or shape. A teardrop pupil usually indicates iris entrapment in a corneal or scleral laceration. In addition, the eyes should be observed from the lateral aspect. The normal distance from the cornea to the angle of the eye is 16 mm or less. The distances between the upper and lower lids should be the same for both eyes. When the eyes open, the superior eyelid should cover a portion of the iris but not the pupil itself. If it covers more of the iris than the other upper eyelid does or if it extends over the iris or pupil, ptosis or drooping of that eyelid should be suspected. If the eyelid does not cover part of the iris, retraction of the eyelid should be suspected. Are the eyelids everted or inverted? Normally, they are neither. The examiner should also note whether the patient can close both eyes completely. If an eye injury is suspected, this action should be done carefully, because closing the eyes can increase intraocular pressure. The lids should be pressed together only enough to bring the eyelashes together. Any inflammation or masses, especially on the lid margin, should be noted. If present, a “black eye,” or periorbital contusion, should also be noted (Figure 2-20). The lashes should be viewed to see if there is even distribution along the lid margins. “Raccoon eyes,” which are purple discolorations of the eyelids and orbital regions, may indicate orbital fractures, basilar skull fractures, or a fracture of the base of the anterior cranial fossa.58 This sign takes several hours to develop.


[image: image] Eye Signs and Symptoms Requiring Specialist Care


• Foreign body that is not easily removed

• Eye does not move properly

• Altered pupil action

• Abnormal pupil size or shape

• Double vision

• Blurred vision

• Decreased or partial vision

• Loss of part or all of visual field

• Laceration of eye or eyelid

• Blood between cornea and iris (hyphema)

• Impaired eyelid function

• Penetration of eye or eyelid

• Eye pain

• Sharp or throbbing eye pain

• Protrusion or retraction of eye





[image: image]
Figure 2-20 Black eye (periorbital ecchymosis).





The conjunctiva should be inspected for hemorrhage, laceration, and foreign bodies.62 If the patient complains of “something in the eye,” eversion of the upper eyelid usually reveals a foreign body that can often be easily brushed away. Displaced contact lenses are often found in this upper area of the eye. The conjunctival covering of the lower lid may be examined by having the patient look upward while the examiner draws the lower lid downward. The conjunctiva should be examined as being a continuous sheet of epithelium from the globe to the lids. The color of the sclera should also be noted. Posttraumatic conjunctival hemorrhage (Figure 2-21) and possible scleral lacerations (Figure 2-22) should be noted, if present. In dark-skinned patients, pigmented areas may show up as small dark spots or patches near the limbus. The shape and color of the cornea should be inspected. The anterior chambers of the eye should be inspected and compared for clarity and depth.63 If present, hyphema in the form of haze or actual blood pooling (Figure 2-23) in the anterior eye chamber should be noted.57 If there is any potential for or evidence of bleeding in the anterior chamber of the eye, the patient's activity should be curtailed, because increased activity increases the chances of secondary hemorrhage during the first week after injury. Examination of the cornea with a penlight shone obliquely on the eye should be carried out to look for foreign bodies, abrasions, or lacerations. Corneal injuries can lead to lacrimation (tearing), photophobia (intolerance to light), or blepharospasm (spasm of the eyelid orbicular muscle) as well as extreme pain from exposure of sensory nerve endings. A fluorescein strip dipped into tears that are exposed as the lower lid is pulled downward will readily outline abrasions.

[image: image]
Figure 2-21 A, Posttraumatic conjunctival hemorrhage without other ocular or orbital damage. B, Posttraumatic conjunctival hemorrhage from blunt injury with a small hyphema (arrow). In this case, the injury was significant because of the presence of blood in the anterior chamber. C, Subconjunctival ecchymosis with no lateral limit should suggest osseous orbital fractures. (A and B, From Paton D, Goldberg MF: Management of ocular injuries, Philadelphia, 1976, WB Saunders, p. 182. C, From Lew D, Sinn DP: Diagnosis and treatment of midface fractures. In Fonseca RJ, Walker RV, editors: Oral and maxillofacial trauma, Philadelphia, 1991, WB Saunders, p. 250.)





[image: image]
Figure 2-22 Scleral rupture (arrow) at the limbus after blunt trauma. The iris and ciliary body have prolapsed into the subconjunctival space. (From Paton D, Goldberg MF: Management of ocular injuries, Philadelphia, 1976, WB Saunders, p. 310.)





[image: image]
Figure 2-23 Hyphema in the anterior chamber of the eye. (From Easterbrook M, Cameron J: Injuries in racquet sports. In Schneider RC, et al, editors: Sports injuries: mechanisms, prevention and treatment, Baltimore, 1985, Lippincott Williams & Wilkins, p. 556.)





The pupillary size (diameter range, 2 to 6 mm; mean, 3.5 mm), shape (round), and symmetry should be compared with those of the other eye. Elliptical pupils often indicate a corneal laceration. The color of the irises of the eyes should be compared. When looking at the pupils, the examiner should note whether the pupils are equal. Are the pupils smaller or larger than normal? Are they round or irregularly shaped? The pupils are normally slightly unequal in 5% of the population, but inequality of pupil size should initially be viewed with suspicion. For example, unilateral dilation may be the result of a sympathetic nerve response following a blow to the face.4 Pupils tend to be smaller in infants, the elderly, and persons with hyperopia (farsightedness), whereas they tend to be slightly dilated in persons with myopia (nearsightedness) or light-colored irises.

The nose should be inspected for any deviations in shape, size, or color.62 The skin should be smooth without swelling and should conform to the color of the face. The airways are usually oval and symmetrically proportioned. If a discharge is present, its character (i.e., color, smell, texture) should be noted and described. Bloody discharge occurs as a result of epistaxis or trauma, such as a nasal fracture, zygoma fracture, or skull fracture. Mucoid discharge is typical of rhinitis. Bilateral purulent discharge can occur with upper respiratory tract infection. Unilateral purulent, thick, greenish, and often malodorous discharge usually indicates the presence of a foreign body.

Depression of the nasal bridge can result from a fracture of the nasal bone. Nasal flaring is associated with respiratory distress, whereas narrowing of the airways on inspiration may indicate chronic nasal obstruction and be associated with mouth breathing. The nasal mucosa should be deep pink and glistening. A film of clear discharge is often apparent on the nasal septum. The nasal septum should be close to midline and fairly straight, appearing thicker anteriorly than posteriorly. If present, a hematoma in the septal area should be noted. Asymmetric posterior nasal cavities may indicate a deviation of the nasal septum.

With the patient's mouth closed, the lips should be observed for symmetry, color, edema, and surface abnormalities. Lipstick should be removed before the assessment. The lips should be pink and have vertical and horizontal symmetry, both at rest and with movement. Dry, cracked lips may be caused by dehydration from wind or low humidity, whereas deep fissures at the corners of the mouth may indicate overclosure of the mouth or riboflavin deficiency.

Drooping of the mouth on one side, sagging of the lower eyelid, and flattening of the nasolabial fold suggest possible facial nerve (cranial nerve VII) involvement. The patient is also unable to pucker the lips to whistle.

The shape and position of the jaw and teeth should also be noted anteriorly and from the side.62 Asymmetry may indicate a fracture of the jaw (Figure 2-24), whereas bleeding around the gums of the teeth may indicate fracture, avulsion, or loosening of the teeth (Figure 2-25). If teeth are missing, they must be accounted for. If they are not accounted for, an x-ray may be required to ensure that the teeth have not entered the abdominal or chest cavity. Pain on percussion of the teeth often indicates damage to the periodontal ligament.

[image: image]
Figure 2-24 Fracture of the neck of the condyle on the right (upper arrows) with fracture through the mandible on the same side (lower arrow). When one fracture is shown in the mandible, search carefully for the second. (From O'Donoghue DH: Treatment of injuries to athletes, Philadelphia, 1984, WB Saunders, p. 115.)





[image: image]
Figure 2-25 A 9-year-old boy was hit in the mouth with a ball while he was playing baseball. The right maxillary central and lateral incisors were chipped. A, Avulsed teeth reimplanted with finger pressure. B, Radiograph of root canal with wide-open apex. Reimplanted quickly, these teeth may not require root canal treatment. (From Torg JS: Athletic injuries to the head, neck and face, Philadelphia, 1982, Lea & Febiger, p. 247.)





From the side, the examiner should look for any asymmetry or depression, which may indicate pathology. The examiner should inspect the auricles of the ears for size, shape, symmetry, landmarks, color, and position on the head. To determine the position of the auricle, the examiner can draw an imaginary line between the outer canthus of the eye and occipital protuberance (Figure 2-26). The top of the auricle should touch or be above this line.50 The examiner can then draw another imaginary line perpendicular to the previous line and just anterior to the auricle. The auricle's position should be almost vertical. If the angle is more than 10° posterior or anterior, it is considered abnormal. An auricle that is set low or is at an unusual angle may indicate chromosomal aberrations or renal disorders. In addition, the lateral and medial surfaces and surrounding tissues should be examined, noting any deformities, lesions, or nodules. The auricles should be the same color as the facial skin without moles, cysts, or other lesions or deformities. Athletes, especially wrestlers, may exhibit a cauliflower ear (hematoma auris), which is a keloid scar forming in the auricle because of friction to or twisting of the ear (Figure 2-27). Blueness may indicate some degree of cyanosis. Pallor or excessive redness may be the result of vasomotor instability or increased temperature. Frostbite can cause extreme pallor or blistering (Figure 2-28).

[image: image]
Figure 2-26 Auricle alignment. Normal position shown.
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Figure 2-27 Cauliflower ear (hematoma auris).





[image: image]
Figure 2-28 Auricular frostbite with development of massive vesicles that are beginning to resolve spontaneously. (From Schuller DE, Bruce RA: Ear, nose, throat and eye. In Strauss RH, editor: Sports medicine, ed 2, Philadelphia, 1991, WB Saunders, p. 191.)





The examiner should look posteriorly for any asymmetry or depression. The positions of the ears (height, protrusion) can be compared by observing them from behind. A low hairline may indicate conditions such as Klippel-Feil syndrome. The examiner should also look for the presence of Battle sign. This sign, which takes as long as 24 hours to appear, is demonstrated by purple and blue discoloration of the skin in the mastoid area and may indicate a temporal bone or basilar skull fracture.

The examiner then views the patient from overhead (superior view) to note any asymmetry from above (Figure 2-29). This method is especially useful when looking for a possible fracture of the zygoma (Figure 2-30). The deformity is easier to detect if the examiner carefully places the index fingers below the infraorbital margins along the zygomatic bodies and then gently pushes into the edema to reduce the effect of the edema (Figure 2-31).


[image: image] Signs and Symptoms of Maxillary and Zygomatic Fractures


• Facial asymmetry

• Loss of cheek prominence

• Palpable steps

○ Infraorbital rim (zygomaticomaxillary suture)

○ Lateral orbital rim (frontozygomatic suture)

○ Root of zygoma intraorally

○ Zygomatic arch between the ear and the eye (zygomaticotemporal suture)

• Hypoesthesia/anesthesia

○ Cheek, side of nose, upper lip, and teeth on the injured side

○ Compression of the infraorbital nerve as it courses along the floor of the orbit to exit into the face via the foramen beneath the orbital rim





[image: image]
Figure 2-29 View of the patient from above to look for bilateral symmetry of the face.





[image: image]
Figure 2-30 Typical fracture of zygomatic arch on the right (arrow). Note normal arch on the left. (From O'Donoghue DH: Treatment of injuries to athletes, Philadelphia, 1984, WB Saunders, p. 114.)





[image: image]
Figure 2-31 Method of assessing posterior displacement of the zygomatic complex from behind the patient. The examiner should firmly but carefully depress the fingers into the edematous soft tissues while palpating along the infraorbital areas. (Modified from Ellis E: Fractures of the zygomatic complex and arch. In Fonseca RJ, Walker RV, editors: Oral and maxillofacial trauma, Philadelphia, 1991, WB Saunders, p. 443.)









Examination

The examination of the head and face differs from the orthopedic assessment of other areas of the body because the assessment does not involve joints. The only joints that could be included in the assessment are the temporomandibular joints, and these joints are discussed in Chapter 4.


Examination of the Head

Many problems in the head and face may be problems referred from the cervical spine, temporomandibular joint, or teeth. However, if one suspects a head injury, it is necessary to keep a close watch on the patient, noting any changes and when these changes occur. The examiner should implement a Neural Watch so that any changes that occur over time can be determined easily (Table 2-17). The testing should occur at 15- or 30-minute intervals, depending on the severity of the injury and the changes recorded.


Head Examination


• Concussion

• Headache

• Memory tests

• Neural Watch (Glasgow Coma Scale)

• Expanding intracranial lesion

• Proprioception

• Coordination

• Head injury card






TABLE 2-17

Neural Watch Chart



	Unit
	
	Time 1
(  )
	Time 2
(  )
	Time 3
(  )




	I Vital signs
	Blood pressure
Pulse
Respiration
Temperature
	
	
	



	II Conscious and
	Oriented
Disoriented
Restless
Combative
	
	
	



	III Speech
	Clear
Rambling
Garbled
None
	
	
	



	IV Will awaken to
	Name
Shaking
Light pain
Strong pain
	
	
	



	V Nonverbal reaction to pain
	Appropriate
Inappropriate
“Decerebrate”
None
	
	
	



	VI Pupils
	Size on right
Size on left
Reacts on right
Reacts on left
	
	
	



	VII Ability to move
	Right arm
Left arm
Right leg
Left leg
	
	
	



	VII Sensation
	Right side (normal/abnormal)
Left side (normal/abnormal)
Dermatome affected (specify)
Peripheral nerve affected (specify)
	
	
	






[image: image]


Modified from American Academy of Orthopedic Surgeons: Athletic training and sports medicine, Park Ridge, IL, 1984, AAOS, p. 399.




The issue of whether a patient should be allowed to return to competition or high-level activity following a concussion, and how soon, is one that has not been completely settled, although clinicians are becoming more concerned about the consequences of concussions.11,64–70 Research has shown that the brain is vulnerable to reinjury for 3 to 5 days following concussions because of altered blood flow and metabolic dysfunction.11 If the examiner is contemplating allowing the patient to return to activity because all symptoms have disappeared, graduated provocative stress tests (Table 2-18) should be considered before allowing the patient to return. These tests are commonly related to the sport but may include jumping jacks, sit-ups, pushups, deep knee bends, and lying supine for 1 minute with feet elevated or similar activities that may be related to what the patient will return to functionally (e.g., rapid head movements, straining or holding breath). These activities should be viewed as actions that increase intracranial pressure and can cause a different physiological response in concussed athletes,71 which may lead to symptoms.4,72 Although the guidelines outlined in Table 2-19 may appear excessively precautionary, they are designed to prevent second impact syndrome, which is potentially catastrophic injury with a mortality rate close to 50% or permanent brain injury.18,64,73–77


TABLE 2-18

Graduated Return-to-Play Protocol for Returning an Individual to Sport



	Rehabilitation Stage
	Functional Exercise at Each Stage of Rehabilitation
	Objective of Each Stage




	
1. No activity
	Symptom limited physical and cognitive rest
	Recovery



	
2. Light aerobic exercise
	Walking, swimming or stationary cycling keeping intensity less than 70% maximum permitted heart rate; no resistance training
	Increase heart rate



	
3. Sport-specific exercise
	Skating drills in ice hockey, running drills in soccer; no head impact activities
	Add movement



	
4. Non-contact training drills
	Progression to more complex training drills (e.g., passing drills in football and ice hockey); may start progressive resistance training
	Exercise, coordination, and cognitive load



	
5. Full-contact practice
	Following medical clearance participate in normal training activities
	Restore confidence and assess functional skills by coaching staff



	
6. Return to play
	Normal game play
	





Modified from McCrory P, Meeuwisse WH, Aubry M, et al: Consensus statement on concussion in sport: the 4th International Conference on Concussion in Sport held in Zurich, November 2012. Br J Sports Med 47(5):250–258, 2013.





TABLE 2-19

Return-to-Play Guidelines Following Head Injury



	Grade of Concussion
	On-the-Field Treatment
	First Concussion
	Second Concussion
	Third Concussion




	
Simple: Loss of consciousness <1 minute; posttraumatic amnesia <30 minutes
	Remove athlete from the competition
	Athlete may return to play if asymptomatic for 1 week
	Obtain CT scan; athlete may return in 2 weeks if asymptomatic for 1 week
	Athlete sidelined a minimum of 1 month; may return then if asymptomatic for 1 week



	
Complex: Loss of consciousness >1 minute; posttraumatic amnesia >30 minutes
	Remove athlete from the competition;transport athlete to a hospital for emergency evaluation of the player by a neurosurgeon and to obtain diagnostic neuroimaging
	Obtain CT scan, remove from play for a minimum of 1 month; athlete may then return to play if asymptomatic for 1 week
	Obtain CT scan; consider terminating for season
	Terminate athlete for season; athlete may return next season if asymptomatic, but permanent retirement from contact sports should be considered






[image: image]


CT, Computed tomography.

Modified from Warren WL, Bailes JE, Cantu RC: Guidelines for safe return to play after athletic head and neck injuries. In Cantu RC, editor: Neurologic athletic head and spine injuries, Philadelphia, 2000, WB Saunders.




The examiner should always be looking for the possibility of an expanding intracranial lesion resulting from a leaking or torn blood vessel. Normally, the brain has a fixed volume that is enclosed in a nonexpansile structure, namely, the skull and dura mater. These lesions may be caused by epidural hemorrhage (usually tearing of one of the meningeal arteries as a result of high-speed impact), subarachnoid hemorrhage (usually as a result of an aneurysm), or subdural hemorrhage (usually as a result of tearing of bridging veins between the brain and cavernous sinus).64 These injuries are emergency conditions that must be looked after immediately because of their high mortality rate (as much as 50%). An expanding intracranial lesion is indicated by an altered lucid state (state of consciousness), development of inequality of the pupils, unusual slowing of the heart rate that primarily occurs after a lucid interval, irregular eye movements, and eyes that no longer track properly. There is also a tendency for the patient to demonstrate increased body temperature and irregular respirations. Normal intracranial pressure measures from 4 to 15 mm Hg, and an intracranial pressure of more than 20 mm Hg is considered abnormal. Intracranial pressure of 40 mm Hg causes neurological dysfunction and impairment. Although in the emergency care setting there is no way of determining the intracranial pressure, the signs and symptoms mentioned indicate that the pressure is increasing. Most patients who experience an increase in intracranial pressure complain of severe headache, and this symptom is often followed by vomiting (sometimes projectile vomiting). Finally, an expanding intracranial lesion causes increased weakness on the side of the body opposite that on which the lesion has occurred.

Signs and symptoms that indicate a good possibility of recovery from a head injury, especially after the patient experiences unconsciousness, include response to noxious stimuli, eye opening, pupil activity, spontaneous eye movement, intact oculovestibular reflexes, and appropriate motor function responses. Neurological signs that indicate a poor prognosis after a head injury include nonreactive pupils, absence of oculovestibular reflexes, severe extension patterns or no motor function response at all, and increased intracranial pressure.44


[image: image] Signs and Symptoms of an Expanding Intracranial Lesion


• Altered state of consciousness

• Nystagmus

• Pupil inequality

• Irregular eye movements

• Abnormal slowing of heart

• Irregular respiration

• Severe headache

• Intractable vomiting

• Positive expanding intracranial lesion tests (lateralizing)

• Positive coordination tests

• Decreasing muscle strength

• Seizure





It is important when examining the unconscious or conscious patient for a possible head injury to determine the individual's level of consciousness, which may be determined using the Glasgow Coma Scale [image: image] (Table 2-20). The first test relates to eye opening. Eye opening may occur spontaneously, in response to speech, or in response to pain, or there may be no response at all. Each of these responses is given a numerical value: spontaneous eye opening, 4; response to speech, 3; response to pain, 2; and no response, 1. Spontaneous opening of the eyes indicates functioning of the ascending reticular activating system. This finding does not necessarily mean that the patient is aware of the surroundings or of what is happening, but it does imply that the patient is in a state of arousal. A patient who opens his or her eyes in response to the examiner's voice is probably responding to the stimulus of sound, not necessarily to the command to open the eyes. If unsure, the examiner may use different sound-making objects (e.g., bell, horn) to elicit an appropriate response.


TABLE 2-20

[image: image] Glasgow Coma Scale*



	
	
	
	
	Time 1
(  )
	Time 2
(  )




	Eyes
	Open
	Spontaneously
	4
	
	



	To verbal command
	3
	
	



	To pain
	2
	
	



	No response
	1
	_____
	_____



	Best motor response
	To verbal command
	Obeys
	6
	
	



	
	To painful stimulus†

	Localizes pain
	5
	
	



	Flexion—withdrawal
	4
	
	



	Flexion—abnormal (decorticate rigidity)
	3
	
	



	Extension (decerebrate rigidity)
	2
	
	



	No response
	1
	_____
	_____



	Best verbal response‡

	
	Oriented and converses
	5
	
	



	Disoriented and converses
	4
	
	



	Inappropriate words
	3
	
	



	Incomprehensible sounds
	2
	
	



	No response
	1
	_____
	_____



	Total
	
	
	3–15
	_____
	_____






[image: image]


*The Glasgow Coma Scale, which is based on eye opening and verbal and motor responses, is a practical means of monitoring changes in level of consciousness. If responses on the scale are given numerical grades, the overall responsiveness of the patient can be expressed in a score that is the summation of the grades. The lowest score is 3, and the highest is 15.


†Apply knuckles to sternum; observe arms.


‡Arouse patient with painful stimulus if necessary.





The second test involves motor response; the patient is given a grade of 6 if there is a response to a verbal command. Otherwise, the patient is graded on a 5-point scale depending on the motor response to a painful stimulus (see Table 2-20). When scoring motor responses, it is the ease with which the motor responses are elicited that constitutes the criterion for the best response. Commands given to the patient should be simple, such as, “Move your arm.” The patient should not be asked to squeeze the examiner's hand, nor should the examiner place something in the patient's hand and then ask the patient to grasp it. This action may cause a reflex grasp, not a response to a command.44

If the patient does not give a motor response to a verbal command, then the examiner should attempt to elicit a motor response to a painful stimulus. It is the type and quality of the patient's reaction to the painful stimulus that constitute the scoring criteria. The stimulus should not be applied to the face, because painful stimulus in the facial area may cause the eyes to close tightly as a protective reaction. The painful stimulus may consist of applying a knuckle to the sternum, squeezing the trapezius muscle, or squeezing the soft tissue between the thumb and index finger (Figure 2-32). If the patient moves a limb when the painful stimulus is applied to more than one point or tries to remove the examiner's hand that is applying the painful stimulus, the patient is localizing, and a value of 5 is given. If the patient withdraws from the painful stimulus rapidly, a normal reflex withdrawal is being shown, and a value of 4 is given.

[image: image]
Figure 2-32 Examples of painful stimuli applied by the examiner. A, Knuckle to sternum. B, Squeezing trapezius muscle. C, Squeezing tissue between the thumb and index finger. D, Squeezing a fingertip. E, Squeezing an object between two fingers.





However, if application of a painful stimulus creates a decorticate or decerebrate posture (Figure 2-33), an abnormal response is being demonstrated, and a value of 3 is given for the decorticate posture (injury above red nucleus) or a value of 2 is given for decerebrate posture (brain stem injury). Decorticate posturing results from lesions of the diencephalon area, whereas decerebrate posturing results from lesions of the midbrain. With decorticate posturing, the arms, wrists, and fingers are flexed, the upper limbs are adducted, and the legs are extended, medially rotated, and plantar flexed. Decerebrate posturing, which has a poorer prognosis, involves extension, adduction, and hyperpronation of the arms, whereas the lower limbs are the same as for decorticate posturing.78 Decerebrate rigidity is usually bilateral. If the patient exhibits no reaction to the painful stimulus, a value of 1 is given. It is important to be sure the “no” response is caused by a head injury and not a spinal cord injury leading to lack of feeling or sensation. Any difference in reaction between limbs should be carefully noted; this finding may indicate a specific focal injury.44

[image: image]
Figure 2-33 A, Decorticate rigidity. B, Decerebrate rigidity.





In the third test, verbal response is graded on a 5-point scale to measure the patient's speech in response to simple questions, such as “Where are you?” or “Are you winning the game?” For verbal responses, the patient who converses appropriately and shows proper orientation, being aware of oneself and the environment, is given a grade of 5. The patient who is confused is disoriented and unable to completely interact with the environment; this patient is able to converse using the appropriate words and is given a grade of 4. The patient exhibiting inappropriate speech is unable to sustain a conversation with the examiner; this person would be given a grade of 3. A vocalizing patient only groans or makes incomprehensible sounds; this finding leads to a grade of 2. Again, the examiner should note any possible mechanical reason for the inability to verbalize. If the patient makes no sounds and thus has no verbal response, a grade of 1 is assigned.

It is vital that the initial score on the Glasgow Coma Scale be obtained as soon as possible after the onset of the injury. The scale can then be repeated at 15- or 30-minute intervals, especially in the early stages, if changes are noted. If the score is between 3 and 8, emergency care is required. With the Glasgow Coma Scale, the initial score is used as a basis for determining the severity of the patient's head injury. Patients who maintain a score of 8 or lower on the Glasgow Coma Scale for 6 hours or longer are considered to have a serious head injury. A patient who scores between 9 and 11 is considered to have a moderate head injury, and one who scores 12 or higher is considered to have a mild head injury.44


Head Injury Severity Based on Score Maintained on Glasgow Coma Scale (6 or More Hours)



	8 or less:
	Severe head injury



	9 to 11:
	Moderate head injury



	12 or more:
	Mild head injury







The Rancho Los Amigos Scale of Cognitive Function may also be used to assess the patient's cognitive abilities. This scale is an eight-level progression from level I, in which the patient is nonresponsive, to level VIII, in which the patient's behavior is purposeful and appropriate (Table 2-21). The Rancho Los Amigos Scale provides an assessment of cognitive function and behavior only, not of physical functioning.44


TABLE 2-21

Rancho Los Amigos Scale of Cognitive Function



	Level I
	No response



	Level II
	Generalized response



	Level III
	Localized response



	Level IV
	Confused, agitated



	Level V
	Confused, inappropriate



	Level VI
	Confused, appropriate



	Level VII
	Automatic, appropriate



	Level VIII
	Purposeful, appropriate




From Hagen C, Malkmus D, Durham P: Levels of cognitive functioning. In Rehabilitation of the brain injured adult—comprehensive management, Downey, CA, 1980, Professional Staff Association of Rancho Los Amigos.




If a person receives a head injury, such as a mild concussion, and is not referred to the hospital, the examiner should ensure that someone accompanies the person home and that someone at home knows what has happened so he or she can monitor the patient in case the patient's condition worsens. Appropriate written instructions should be sent home concerning the individual. The Head Injury Card is an example (Figure 2-34).

[image: image]
Figure 2-34 Home health care guidelines for patients with head injuries. (Modified from Allman FL, Crow RW: On-field evaluation of sports injuries. In Griffin LY, editor: Orthopedic knowledge update: sports medicine, Rosemont, IL, American Academy of Orthopaedic Surgeons, 1994, p. 14.)





Levin and colleagues reported the use of the Galveston Orientation and Amnesia Test (GOAT),47 which they believe measures orientation to person, place, and time, and the memory of events preceding and following head trauma (Figure 2-35). As the patient improves, the total GOAT score should increase.

[image: image]
Figure 2-35 Galveston Orientation and Amnesia Test. Examiner adds up only error points, not positive responses. For example, if patient remembers the first name but not the last name, he or she would get 1 error point. (Modified from Levin HS, O'Donnell VM, Grossman RG: The Galveston Orientation and Amnesia Test: a practical scale to assess cognition after head injury. J Nerve Ment Dis 167[11]:677, 1979.)





The examiner may also wish to determine whether the patient has suffered an upper motor neuron lesion. Testing the deep tendon reflexes (see Table 1-31) or the pathological reflexes (see Table 1-33) or having the patient perform various balance and coordination tests may help to determine whether this type of lesion has occurred. However, the pathological reflexes may not be elicited owing to shock. Deep tendon reflexes are accentuated on the side of the body opposite that on which the brain injury has occurred. Balance can play an important role in the assessment of a head-injured patient. Balance involves the integration of several inputs (e.g., visual, proprioceptive, and vestibular systems) that are analyzed by the brain to allow a proper action. For example, in standing, the body is inherently unstable, and only the integration of input from various sources enables the patient to stand and to make appropriate corrections to maintain proper standing posture. Balance and coordination can be tested in several ways. The examiner can ask the patient to stand and walk a straight line with the eyes open and then with the eyes closed while the examiner is noting any difference. He or she can then ask the patient to bring the finger to the nose or the heel of the foot to the opposite knee with the eyes closed (Figure 2-36). The Balance Error Scoring System (BESS) has been developed as an objective test for balance. The test has six parts—three on a solid floor and three on a foam surface (Figure 2-37). On each surface, three progressive stances are attempted: double leg stance, single leg stance, and heel-to-toe tandem stance. Each of the six stances is evaluated for 20 seconds with the patient closing the eyes and hands on iliac crests. The examiner counts the number of errors for each test (Table 2-22). Provided one has a baseline score, a score of three or more errors than baseline indicates balance impairment.25,79–82 These tests and others described under Special Tests assess balance and coordination.

[image: image]
Figure 2-36 Performing coordination exercises. A, Touching knee with opposite heel. B, Touching nose with index finger with eyes closed.





[image: image]
Figure 2-37 Stances for the Balance Error Scoring System (BESS). A, Double leg stance on a solid floor. B, Single leg stance on a solid floor. C, Heal to toe tandem stance on a solid floor. D, Double leg stance on a foam surface. E, Single leg stance on a foam surface. F, Heel to toe tandem stance on a foam surface.






TABLE 2-22

Balance Error Scoring System (BESS) Countable Errors


	Errors

	
• Hands lifted off the iliac crests

• Opening eyes

• Step, stumble, or fall

• Moving a hip into more than 30° of flexion or extension

• Lifting the forefoot or heel

• Remaining out of the testing position for more than 5 seconds







[image: image]


From Guskiewicz KM, Ross SE, Marshall SW: Postural stability and neuropsychological deficits after concussion in collegiate athletes. J Athl Train 36(3):265, 2001.




Muscle tone and strength may also play a role in assessing the patient for head injury. Increased unilateral muscle tone usually implies contralateral cerebral peduncle compression. Flaccid muscle tone implies brain stem infarction, spinal cord transaction, or spinal shock. Unilateral effects, such as hemiparesis, may be seen with a stroke.




Examination of the Face59–63,83


Once a head injury has been ruled out or if no head injury is suspected, the examiner can inspect the face for injury. Major trauma and subsequent injury to the face should be assessed first. If major trauma has not occurred, only those areas of the face that have been affected by the trauma (e.g., eyes, nose, ears) need be assessed. The patient may initially be tested for fractures with the use of a tongue depressor if the patient can open her or his mouth. The patient is asked to bite down as hard as possible on the tongue depressor (Figure 2-38, A). The examiner should note whether the patient is able to bite down strongly and hold the contraction and where any pain is elicited.


Facial Examination










OEBPS/images/chp00001_t0150_group0.png
Test Measure Units |Instrumentation
Two leg standing, eyesopen | Maximum time of three 30-second trials| Seconds [ Stopwatch

One leg standing, eyes open | Maximum time of three 30-second trials| Seconds [ Stopwatch

Two leg standing, eyes closed | Maximum time of three 30-second trials| Seconds | Stopwatch

One leg standing, eyes closed | Maximum time of three 30-second trials| Seconds [ Stopwatch

‘Tandem walking with supports | Time to take 10 heel-o-toe steps Steps/sec | Stopwatch and parallel bars

‘Tandem walking without supports | Time to take 10 heelto-toe steps Steps/sec | Stopwatch and parallel bars

Putting ona shirt Average time of two trials Seconds | Stopwatch and shirt

Managing three visible buttons | Average time of two trials Seconds | Stopwaich and cloth with three buttons mounted on a board
Zipping agarment Average time of two trials Seconds | Stopwatch and cloth with zipper mounted on a board
Puting ongloves Average time of two trials Seconds | Stopwaichand two garden gloves

Didling a telephone Average time of two trials Seconds | Stopwatchand telephone

Tying abow Average time of two trials Seconds | Stopwatchand large shoelaces mounted on a board
Manipulating safety pins Average time of two trials Seconds | Stopwaichand two safety pins

Picking up coins Average time of two trials Seconds | Stopwaichand four coins placed on a plastic sheet
Threading aneedle Average time of two trials Seconds | Stopwatch, thread, and large-eyed needle

Unwrapping a Band-Aid Time for one trial Seconds | Stopwatchand one Band-Aid

Squeezing toothpaste Average time of two trials Seconds | Stopwatch, tube of toothpaste, and aboard

Cutting with a knife Average time of two trials Seconds | Stopwaich, plate, fork, knife, and Permoplast

Using a fork Average time of two trials Seconds | Stopwatch, plate, fork, and Permoplast






OEBPS/images/chp00002_f002-026-9781455709779.jpg





OEBPS/images/chp00001_f001-007-9781455709779.jpg





OEBPS/images/chp00001_t0140_group0.png
Clinical Outcomes

Functional Outcomes

«Strength
«Range of motion

« Poprioception

* Endurance (muscular)
«Suclling

« Pychological ovelay

«Power
«Agility

« Kinehetic avarencs:

* Endurance (muscularand cardiovascula)
#Specd

« Activity specificity

#Skilllevel required oraxtivity

« Pachological preporcdness

« Duily living sills






OEBPS/images/chp00002_f002-013-9781455709779.jpg
SAC: Standardized Assessment of Concussion

NAME: 3 :
AGE: __ SEX: __ EXAMINER: Digits Backward: (i correct, go to nex string
lengih. f incorrect, read tial 2. Stop after
Nature of Injury: incorrect on both trials.)
629 01
Date of Exam: Time: No. 327:9 01
15286 01
53.9.148 01
1) ORIENTATION:
Months in Reverse Order: entire reverse
Month: 01 sequence correct for 1 point)
Date: 0 1 DEC-NOV-OCT-SEP-AUG-JUL
Day of Week: 0 1 JUN-MAY-APR-MAR-FEB-JAN 0 1
Year: 0 1
Time (within 1 houn: 01 Total Score 5
Orlentation Total Score 5
(when
appropriate):
2) IMMEDIATE MEMORY: (a3 trils are completed
regardless of score on trials 1 & 2; score equals sum S Jumeing lecka Sipmhipe.
across all 3 trials) s
usT TRIAL1  TRAL2  TRIAL3 | | 4 DE-AYEDRECALL
Elbow o 1 o 1 [ ]
Apple 0o 1 0 1 0 1 if:l;’ g “
Carpet 0 1 0 1 0 1 it %4
Saddie 0 1 0 1 0 1 Same 02
Bubble 0 1 0 1 0 1 G o
Total
Immediate Memory Score ns Delayed RecallScore /5
SUMMARY OF TOTAL SCORES:
Orientation /s
Immediate Memory 115
Concentration I's
Delayed Recal s
OVERALL TOTAL SCORE /30






OEBPS/images/chp00001_t0190_group0.png
Sensory Axons | Axon Diameter (jun) Conduction Velocity (n¥sec) | Innervation

Ia(A) 1222 65-130 Muscle spindles (annulospiral endings)

b (Aa) 1222 65-130 Golgi tendon organs

T(Ap) 5-15 20-90 Pressure, touch, vibration (flower spray endings)
1 (AD) 2-10 6-45 ‘Temperature, fast pain

IV (C) 02-15 02-20 Slow pain, visceral, emperature, crude touch






OEBPS/images/chp00002_t0115_group0.png
Time 1
5}

Time 2
5}

Eyes Open Spontaneously 4
To verbal command 3
To pain 2
No response S R
Bestmotor response | To verbal command| Obeys 6
To painful stimulus | Localizes pain 5
Flexion—withdrawal 4
Flexion—abnormal (decorticate rigidity) | 3
Extension (decerebrate rigidity) 2
No response [ P
Bestverbal response’ Oriented and converses 5
Disoriented and converses 4
Inappro priate words 3
Incomprehensible sounds 2
No response [ P
Total 3-15






OEBPS/images/chp00001_f001-022-9781455709779.jpg
Shoulder Evaluation Form

Disgnosts:
Al ot Procadiies
Shoutder: ghtsloft:
‘Arm Dominance: right:  left:

The rating in each category can be adjusted
according to the AIM of the procedure.

PAIN (15;

L
1

2 sl.gm during activity

3. Increased pain during activities
4 M

5

foderate/severe pain in ac
Severe pain, dependent on medication

W

Normal. Sholder stable and strong in all

positi

Vitd approheonsion in porml uas of arm.

No subluxation or dislocatio:

‘Avords clvation and oxternal otation.

Rare subluxation

4. Recurrent subluxations (“Dead arm syn-
drome”). Positive apprehension test or re-
current dislocation

5. Recurrent dislocation

111 FUNCTION (25)
1. Normal function. All activil
ing. Performs all work, spm\/recrealml\
o inur.Liting
Comh

2 i i and work. Can
Mo bt limited o basobal. Stong in

Ib) and combat. Perform:
Moderatslimitaton in ovelhcad work
lifting (10 Ib) and a

row or serve in Ienn

Difiulty with body

back poct

A soeossary o imes.

4. Severe limitations. Unable to perform
usual work or lifting. No athletics.
Sedentary occupation. Unable to perform
body care without aid. Can feed self and

hair.

5. Complete disability of extremity

eal care,

s of daily liv-

0+ Ib. Swimming,

i il

re (per e
corabing bai, eeching back).

nit Rating
(circle one in
each category)

Patient's Name:

rcle):

Feir Poor

IV. MOTION (25)
Abduction and forward flexion
151 10 170°

1210 150°
91 10 120°
8t o

Less than 30°

IR Thumb to scapula
‘Thumb to sacrum
Thumb to trochanter
Less than trochanter

=
8

(with arm at side)
80°
60°

30°
Less than 30°

Unit Rating
(circle one in
each category)

V. STRENGTH (10) (compared to opposite shoulder)

(specify method = manual, spring gauge,

TOTAL UNITS

Bxcollnt(100-85 unite
its)

(6350 unta)

s o loss)

Poor






OEBPS/images/chp00001_t0100_group0.png
1° Strain 2° Strain 3° Strain (rupture) Tendinosist 1° Sprain 2° Sprain 3° Sprain
Definition Few fibers of | About half of muscle [ All muscle fibers tom “Inflammation of | Few fibersof [ Abouthalfof | All fibers of ligament tom
muscle fibers tom (rupture) tendon ligament ligament
tom ‘Intratendinous tom tom
degeneration
Mechanism of Overstretch | Overstretch Overstretch Overuse Overload Overload Overload
Injury Overload Overload Overload Overstretch Overstretch| Overstretch Overstretch
Crushing. Overoad
"Aging
Onset. Acute Acute Acute Chronic Acute Acute Acute
Acute
‘Weakness Minor Moderate to major | Moderate to major Minor to Minor Minor to Minor to moderate
(reflex inhibition) moderate moderate
Disability Minor Moderate Major Minorto major | Minor Moderate Moderate to major
Muscle Spasm | Minor Moderate to major | Moderate Minor Minor Minor Minor
Swelling Minor Moderate to major | Moderate to nwjor “Minorto major | Minor Moderate Moderate to major
(thickening)
No
Loss of Function | Minor Moderate to major | Major (reflex inhibition) Minor to major Minor Moderate to Moderate to major
major (instability)
Painon Minor Moderate to major | No to minor. Minor to major No No No
Isometric
Contraction
Painon Stretch | Yes Yes No* Yes Yes Yes No*
Joint Play Normal Normal Normal Normal Normal Normal Normal to excessive
Palpable Defect | No No Yes (if early) ‘May have No No Yes (if early)
palpable
‘mochile
Crepitus No No No Possible No No No
ROM Decreased Decreased May increase or decrease Decreased Decreased Decreased May increase or decrease
depending on swelling depending on swelling
Dislocation or

sublusation possible






OEBPS/images/chp00001_t0135_group0-1.png
Levels for the Assessment of Function

Assessment Examples

Assessment prinurily at the level of PPM in multiple planes and/or explosive type of
movenent with the quality of the performance also assessed

« Balarce crmorsoring sytem
« Funcional throwing peformance index.
« Multiple sngle-leg hop tabilzation
[ p———]

Level XI

Assessment prinwrily at the level of replication of the specific tasks performed during the
individual's sport/occupation/daily activity and/or clustering of PPM that replicate
component(s) of the sportfoccupation/daily activity

« Functional capaciy valuation
* Firefighting “ablity test”
«BEAST)

« Funcionl abilitestest

Level XII

Cumulative assessment (FPT) including performance assessment (quantitative and qualitative)
with self-report and biopsychosocial measures

Assessment forward and backward along the functional continuum utilizing
‘each parameter of function (i, inypuirment; performance measures, and
selfreport measures) as necessary






OEBPS/images/chp00001_f001-034-9781455709779.jpg






OEBPS/images/chp00001_f001-008-9781455709779.jpg
Fear-Avoidance Beliefs Questionnaire (FABQ)

Here are some of the things which other patients have told us about their pain. For each statement please
circle any number from 0 to 6 to say how much physical activities such as bending, lifting, walking, or
driving affect or would affect your back pain.
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Nonvisual Symptom | Associated Causes.
Trching Dry eyes
Eye fatigue
Allergies
Tearing. Envtional siates
Hypersecretion of tears
Blockage of drainage
Dryness Sjogren syndrome

Decreased secretion as a result of aging

Sandiness, grittiness

Fullness ofeyes

Conjunctivitis

Proptosis (bulging of the eyeball)

Aging changes in the lids
Twitching Fibrillation of o rbicularis oculi
Eyelidheaviness Fatigue

Lid edenn
Dizziness Refractive error

Cerebellar disease
Blinking Local irritation

Facial tic
Lids sticking together | Inflammatory disease of ids or conjunctivae

Foreign body sensation

Foreignbody
Comeal abrasion

Buming

Uncorrected refractive error
Conjunctivitis
Sjogren syndrome

Throbbing, aching

Acute irifis (inflanmation of the iris)

Sinusitis (inflamnution of the sinuses)
Tendemess Lid inflammations

Conjunctivitis

Initis
Headache

Refractive errors
Migraine

Drawing sensation

Uncorrected refractive emrors
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[Sexiage atue of Pain | Frequenc ocation jon |Prodromat Precipitating |, Familial Other Possible
Disorder e bmiance |Nature of Pain _|Frequency Locat Durati o iy Cau Predisposition| 5
Migraine Temale/20 1o 40 | Builds to Usually not | Usually Several | Visuml Unknown, | Vasomotor Yes Nausea,
years throbbing ‘more than wrilateral howsto|  distbances | mmy be voniting,
andintense twice a days. canoceur physical, pallor,
weel may contralateral | emtional, photophobia,
e noctural o puin site hormonal, mood
dietary disturbances,
fhid
retention
Cluster (histamine) | Male/d0 10 60 | Excruciating, | 110 4 episodes | Unilateral, | Minutes 1o [ Sleep Unknown, | Vasomotor Minor Ipsilateral
headache years stabbing, per24 eye, hours dstubances [ may be sweating of
buming, hours; temple, or serotonin, face,
pulsating noctumal forehead pemsonality histaire, lacrimation,
‘marifestation| changescan [ hommnal nasal
oceur bloodflow congestion
or discharg;
Hypertension None Dul, throtbing, | Variable Entire Varizble | Nore Activity that | Highblood Only o related
headache rorlocalized cranium, increases pressure; ©
especially blood diastolic >120| by pertension|
aceipial pressure mmHg
region
Trigeminal reuralgia | Temale/40 to €0 | Excruciating, | Canoceur Unilateral [ 30 seconds | Disagreeable [ Touch(cold) [ Neurological | None Reddened
(ic dovlourew) years spontaneots, | many (1201 | along ol tingling o alfected conjunctiva,
lncinating, | more) fimes | wigeminal | minute aea lacrimation
lightning perday nerve area
Glossopharyngeal | Male/40 10 60 | Excruciating, | Canoceur Unilateral | 30 seconds | Nore Movermentor | Neurlogical | None
neuralgia years spontaneots, | many (1201 | retrolingual| 101 cortact of
lncinating, | more) fimes | areatoear | minute the prarynd
lghtning perday
Cervical neuralgia | None, Dull pain o Bilateral, Varizble | Nore Postweor | Neurological, | None Dizziness,
pressure in occiptal, head pressure on. auditory
head frontal, or. movement | rootsof distirbances
facial spiral nerves
Eye disorders None Gerenalized | Intersify with | Enire cranium [ During and | Nore Impairment of | Comea iris, or | Possible Diminished
discomiortin|  sustined atter eye intraoeular visiony
oraround visual effort visul finction pain Sensitivity to
the eyes efiort light
Sinus, ear, and rasal. | None Dul, persistent | Variable Trontal, Varizble | Nore Inkection, Blockage, None
disorders temporal, allergy, inflanmation,
ear, nose, chemical, | infection

occipial
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PATIENT AUTHORIZATION

| hereby authorize and grant permission to

a . to carry out any and examinati and
occupation

treatments as may be necessary to assess and treat my condition or injury.

The above-named has agreed to provide me with understandable:
‘occupation

information on:

+  my diagnosis, as known

+ the treatment being suggested

+ significant risks, benefits of treatment, and possible alternatives to this treatment
« reasonable additional procedures which may be necessary

+ the potential risks of foregoing the suggested care

I hereby authorize and grant ission to the ab d to
‘ocoupation

communicate with any health care professional that rehabilitation of my condition may indicate.

I hereby authorize and grant permission to the ab d to
occupation

release information regarding my condition and my ability to return to normal activity or work to my

insurance or their

l, the conditions and information as
patient’s name

verbally provided and voluntarily give my consent to the above authorizations.

date ‘signature Winess.
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Daily Living Skills

Mobility

Dress Lower Body
(7)  Are you able to put on undergarments, slacks, socks,

(4)  Are you able to put on undergarments, slacks
nylons, and shocs by yourser i they ate lid it o
or hande aids such as long
Bandlad reachérs? Do yon aveid shoss that have laces oF
bucles,or do yo ues olasic laces or Velcro shoo
closures by you

(2)  Does someone help You to put on undergarments, slacks,
Lylons, o o

©  Dosou dopond on another person 1o dress your lower
body?

Groomi

(7)  Are you able to comb and hrush and shampoo your hair,
shave, apply makeup, clean your teeth or dentures, an
manag nal coro by yoursol without adaptations o1
modifications?

(4) Do you use assistive devices or adapted methods for

meone places what you need
en able to complete grooming activities
or brushes,

ng cquipment or adapted key for olling ‘toothpaste

(2)  Does someone actually help you shampoo or brush your
hair, shave, apply makeup, clean your teeth or dentures,
or manicure your nai

() Do you depend on someone else entirely for your
grooming needs?

Care of Perineum/Clothing at T
) Ate you able o go o the Slbvorm by yourself mcmam.;
clothes, wiping yoursalf (and plac
sanitary Sapkins o tarmpol
(@) Aro you ablo o manage your clothing a the toilet and

wind yoursol independontly although It may be difficult

do you use aids such as an extended reacher for
wiping yourself or clothing aids?

(2)  Does someone help you with your clothing at the toilet
or assist you with wiping yourself (or in placement of
sanitary napkins or tampons)?

(©) Do you depend on someone else to manage your clothes
at the toilet for you or to wipe you (or 1o place sanitary
napkins or tampons)?

Wash or Bathe

(7). Are you able to wash and dry your entire body by
yourself, including your back and feet? Are you able to
turn wal ots?

(4) Do you use bathing aids such as long handled bath
brushes or sponges? Are you unable to reach some parts
ofyour body for bathing or dying thoroughly but can
still manage without help?

(&) Are you abl o bathe and dry most parts ofyour body
and have someone help you with the

(©  Does someone else bathe you?

Vocational

@  Are you employed fulltims in your usual oocupation?
Are d require no assis-

A, you itk ot Saan mdica esseinat

©  Not ablo o do the above

‘Transfer—Tub or Shower

(7)  Are you able to get in and out of a tub or shower safely?

(4)  Can you get in and out of a tub or shower using aids
such as grab bars or special seat or lift?

(2)  Does someone need to help you to get in and out of the
tub or shower:

() Are you unable to get in and out of the tub or shower?

Transfer—Automobile

) i you ge in and out of acar easly. including opening
vt losing th

(4)  Canyougetin S R by yourself if you use
aids such as grab bars or if someone opens the door for
you?

(2)  Does someone help you got in and out of a car?

(0)  Are you unable to get in and out of a car even with
assistance?

Walk on Level

(7) Are you able to walk two blocks at an even pace without
using a cane, crutches, walker, or adapted shoes:

@ walker to walk two

(2)  Can you walk one block with assistance?
(0)  Are you unable to walk one block even with assistance?

Walk Outdoors

(7) Are you able to walk outdoors at least two blocks
without avoiding rough terrain such as grass, sand,
gravel, curbs, ramps, or hills:

(4) Do you try to avoid uneven terrain? Do you use a crutch
or cane for safety or balance purposes only when
outside?

(@) Mustyou use a cane ot crutches o walk at least two
blocks on uneven terrais

(®  Are you unable to walk on uneven terrain?

Up and Down Stai

™ Can you g0 up and down at least five steps safely, stop
over step without using the hand rail or other support?

(4 vo you bl t o up and down at least e stepe If you
use a hand rail, cane, or crutches or if you go one step at
a time?

(2) Do you need someone to help you go up and down at
least five steps?

(0)  Are you unable to go up and down at least five steps
even with help?

Wheelchair/10 Yards
4l Are vou able o push your wheelchair without help for
51 Can you tum comers and get close o bed,

able, and to

(4)  Doyouusea oz shecliae

(2) Do you need someone to help you maneuver your
wheelchair around corners or to help you position it?

(0)  Are you unable to push your wheelchair 10 yards?
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Somatic

Neurobehavioral

Cognitive

« Headache
Naea

*Vomiting

« Balarce problerms

* Light/aound servitivity
* Nurbrestinging,

« Dizziness

«Slecping more or lessthan uasl.
« Drowsines:

«Fatigue

*Sadnes

Nervoues:

«Tiouble flling adecp

« Fecling “dowed dowri”
« Fecling “inafog”

« Concentrationdifficulty

* Rememberingdifficulty

« Confusion

* Ammesia (anterograde and/or retiograde)
* Losof consciousness

« nability o focus

« Delayedmotorand verbal respores

* Excesive drowsiness
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Parietal bone Frontal bone

Temporal bone
Frontal sinus

Ethmoid bone

Concavity for Sphenoid bone

pituitary gland Nasal septum

Occipital bone
Hard palate

Foramen magnum
Sphenoid sinus

Mandible

Frontal bone

Parictal bone
(Orbit Nasal bone
Zygomatic bone

Maxilla

Mandible

Squamous suture Coronal suture

Parietal bone Frontal bone

Temporal bone

Lambdoid
suture

‘Sphenoid bone

Nasal bone.

Occipital bone- Ethmoid bone

Extenal auditory Zygomatic bone

Maxilla
Mastoid process
Temporomandibular joint

Zygomatic arch Mandible
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Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Confusion None or Slight Moderate Severe Severe
momentary

Amnesia No Postiraumatic anviesia <30 | Postiraumatic amnesia <30 | Posttraumatic amviesia>30 | Postiraurnatic anmesia >24

min min min hours

Retrograde anmesia Retrograde ammesia Retrograde anmesia
Residual symptoms No Perhaps Sometimes Yes Yes
Loss of consciousness No No No Yes (<5 min) Yes (>5 min)
Tinnitus No Mild Moderate Severe Ofien severe
Dizziness No Mild Moderate Severe Usually severe
Headache No May be present (dull) Ofien Ofien Ofien
Disorientationand None or minimal | Some Moderate Severe (5 to 10 min) Ofien severe (>10 min)
unsteadiness

Blurred vision No No No Not usually Possible
Post-concussion syndrome | No Possible Possible Possible Possible
Personality changes No No No Possible Possible
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* Alertness.

s readily aroused, oriented, and fully aware of sumoundings

« Confusion

Menvry is impaired
Is confused and disoriented

« Lethargy

« Obtundity

Sleeps when notstimulated
Is drowsy and inattentive
Responds to name
Loses train of thought
Shows decreased spontaneous novement
Has slow and fuzzy thinking

Responds to loud voice or shaking
Responds to painful stimulus (withdrawal)
Is confused when aroused
Talks in monosylables
Munbles and is incoherent
Needs constant stimulation o cooperate

« Stupor (semicoma)

Responds to painful stimuli (withdrawal), shaking
Groans, murbles
Extibis reflex activity

Does not respond to painful or any other stimuli
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THE LANSS PAIN SCALE
Leeds Assessment of Neuropathic Symptoms and Signs

NAME. DATE

B. SENSORY TESTING

ontolyour pain,

A PAIN QUESTIONNAIRE

hroshold (PP,

1) ALLODYNIA

* Think about

1) Doesy

) NO- My pain doosn caly fol 1Ko his......

b) YES I gat these sensations quite a ot

a
b

NO, normal onsaton n BN 8103 ...

YES, alogynia n paintul area only

2) ALTERED PIN-PRICK THRESHOLD.

) NO - My pain dossn affectthe colour of my skin
b

- alered PPT i prosen.

wearing tight clothes might describe the abrormal sensitity.

a) N, oqualsensation i both areas,

b YES, aered PPT in panful area

SCORING:

overall score.

TOTAL SCORE (maximum 24) ...
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. ot |ProlongedPost | e Traumatic
Acute Concussion Coneusion | Concussion | CRoUE
Syndrome Syndrome
< Physical Gomtatic symptoms:Headche, iziness hearng o blance dificaly, deep disurbarces rveea/voriting enitivity to |+ Perdstent pr— JE—
lightor ot diminihed bletic performne P lating overs (ally 1010
« Cognitive dfi it ool shottermmermoey anerogre s etrograde),difficaly with focus r concenttion, confisions losof oo orihs Yo
comciosnes, dicrirtation inbilty {0 focs delyectverol ndlo oter ecpons exceaive drvwines deceaed atertion +Caly +Lowered Teronity
dmiisec workor chool prformunce lting 106 | concusion didutences
«Enmotional (ffective) distusbances: iabilty, ange,fea mood ovings decreaed bico weclsatir ebold < Ermtona Lbility
Mt <Dininied “Marioge/peromal
eSelflimiing | ahleic eatondhip e
pformmcs +Deeesion
<Dininided « Alcobolsbsance
workoraool | dbue
peommm “Suidde

attempi/aompltion
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DATE:

NAME:

AGE:
OCCUPATION:

HISTORY

Mechanism of Injury:

Aggravating/Easing Factors or Movements:

24-Hour History:

Improving/Static/Worse

New/Old Injury

Mark where symptoms are:

VAS: Intensity of Pain
|

no pain as bad
pain as it could

Past History (include social and family history): 9 possibly get

10

Pain: constant, periodic, episodic, occasional

Diagnostic Imaging:
RESISTED ISOMETRIC FUNCTIONAL TESTING
MOVEMENTS
Comments:

OBSERVATION (POSTURE)
NEUROLOGICAL TESTS
Sensory Scan:
Reflexes:

EXAMINATION Neurological Special Tests:

ACTIVE MOVEMENTS  PASSIVE
SPECIAL TESTS
EXT EXT
L ‘ R L ‘ R
‘ JOINT PLAY MOVEMENTS
FLEX FLEX

Sl PALPATION

End Feel: .

Capsular Patter: Tendemess, Effusion

(use reverse side for other comments)
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PATIENT AUTHORIZATION

| hereby authorize and grant permissien to

a , to carry out any assessment and examination, procedures, and
occupation

treatments as may be necessary to assess and treat my condition or injury.

The above-named has agreed to provide me with understandable:
‘occupation

information on:

« my diagnosis, as known

« the treatment being suggested

« significant risks, benefits of treatment, and possible alternatives to this treatment
« reasonable additional procedures which may be necessary

« the potential risks of foregoing the suggested care

I hereby authorize and grant permission to the above-named to
occupation

communicate with any health care professional that rehabilitation of my condition may indicate.

| hereby authorize and grant permission to the above-named to
occupation

release information regarding my condition and my ability to return to normal activity or work to my

insurance company/employer/lawyer or their representative.

by, understand the conditions and information as
patient's name

verbally provided and voluntarily give my consent to the above authorizations.

date signature witness
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Posture

Blood pressure obtained in the sitting position is recommended. The subject should sit quietly for 5 minutes, with the back supported and the arm supported at
the level of the heart, before blood pressure is recorded.

Circumstances

No caffeine during the hour preceding the reading.
No smoking during the 30 minues preceding the reading.
A quiet, warm setting.

Equipment

Cuff size: The bladder should encircle and cover two thirds of the length of the amy i
short, misleading high readings may result.
Manometer: Aneroid gauges should be calibrated every 6 monihs against a mercury manoneter.

itdoes not, place the bladder over the brachial artery. If bladder is too

Technique

Number of readings:
= Oneachoccasion fake a eas two eadings separated by s mch fime asispractical. I eadingsvry by more than' meng, ake additional readings uni] tw coreecutive eadingsae clos.
= e initial valuesare clevated, obiain two other stsof reacingaat et 1 week apt
«Initially,take presare inbothams if the presuresdiffe s the ammwith the higher presare.

e am prezare iselevated,ake the preure in one e (ticulary in paticnts younger than 30 yearsof age).

Performance:
» nflate the blacker quickly 1.2 pressuse 20 g above the systolic pesar, s ecognized by disappearance of the racial pulse,

# Deflate the bladerby 3 mmHg every second.

« Record the Komthoff phise V (dsppearance), except inchildren, in o of phece 1V (muffing) may be preferable ifsappearance of the suncisnot perceived
« Ifthe Korotkoffsoundsare weak, have the patient i the armand open and close the hand 5 0 10 tirmes and then reinflte the bladderquickdy.

Recordings

Blood pressure, patient position, am and cuff size.
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Motor

Sensory

Sympathetic

« Flaccid porlysis
*Lomofreflexcs

* Muscle vasting and atrophy
[r—
* Fibrosis, contractures and adhesions.
®Joint weaknessand instability

« Decreseed range of motion and difes:
« Distee oseoporceisof bone

« Grovwth affected

tonof mdes

« Lomofor shnomml enation
* Losof vasormotortone: warmflushed (carly);cold white (later)

#Skin may be saly (eay) thin, smoth, and shiny (ater)
«Shallowerskinereases.

« Nail changes ctriations rdges diy,brtte,abroral curving, luter los)
« Ulkeration

* Losof sweal glands (drynes)
* Losof pilormtor response
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'SUNDERLAND (DEGREE)
Seddon First ~ Second  Third  Fourth  Fifth

Newropraxia [N
Avonotmess =
Neurormesis [—

From Morrey BE, editor: The elbow and its disorders, ed 2, Philadel-
phia, 1993, WB Saunders, p. 814.
Shaded arcas indicate equivalent terms.
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INSTRUCTIONS

e tester

Symptom Scale

To be competed by the athete n siuatons where the symptom scle is being

TS VRN SR
1. Hands e oflac crest
2.Opening ey

3'Step, stumbe, o fol

Ramaning ool s pastion' § s

Each o the 20-second s is sored by counting the errs, or devitons o
cope ance, sccumulied by the e, The examiner il bean catng

post excr
oo o sy, s s 2.
o o sty 85k s e o sl 28

AC*
immediate Memory

ok 3y v 3 Yo o s
Tils 283:

sy ok, v o 540 5 oSl

‘maximum total number of errors for any single con-
o 151015 i conis M e ooy, oy on e
9

foedre fo 3 minmum of five seconds 3t the strtare assigned the highes
posshescore, ten for tha estig conditon.

ofmcium density oa (. spproxmatey SOcmsd0GmxGcr.
Tandem Gaitt”

Score
et ht deyed et il et

Concentration
Digits backward

m ok i rers rder fPow | o hm o you o P, 153715, 100
ka7

it
e

Months in reversa order
ok So 0413 December, Novenor . Goshes”
. for antesequence correct

Delayed Recall

dnaton Examination.

Jimb coordination
Mgu o0 (FIN) sk

o
Score 1. fo eachcorectresponse

Balance Examination
lanceErrorScoring System (BESS) tsting
Tis balanc teting s based on 2 modifed version of the Balance ror Scoring

References & Footnotes
1

tand
in November 2012 The ul deta of theconference outcomes and th authrs of

Volume 47, e 5

ety second st i rers s

(@) Double leg stance:

peter
four yes . You sk 1y 0 ol sty i 1t psion for 20 seconds. b
)

2. McCrory P et al. Consensus Statement an Concusion i Sport - the 3d ner
(ovmber 2008, Bt

Journal ofSprts Medicine 2009, 43 76-89.
3. Maddeocks, DL Dicker, GD; Salng, MM. The assssment of retation olowing
ey 1995,50) 32-3

et e osedyour s

() Single legstance:

4 McCrea M. Standardized menta status esting ofacve concussion. Clcal Jour:
nalof Sport Medicne. 2001 11 176~ 181

5. Guski
son. 03,2:24-30,

,Sdnun A0, b, 51 o . Vanmont ke, &4k, .

e and 1o sy s~

(@ Tandom sance:

o cece and

Meddne n Spor 2010 132 196-201

7 Schniders A, Sulhan, .1, Karstrom. K, Olson, M. Yden . orshl,
W The effect of footwear and sportssurface on dynamc newralogical screen-

ing i sportreated concusion. Journal of Scence and Medine i Sport. 2010,
) 382-3

SR
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Pain Rating Scale

instructions:
Below is a thermometer with various
rades of pon on it from “No pln

oain boct. Mark now bad your pan s
at this moment in time.

The pain is
almost unbearable

Very bad pain

Quite bad pain

Moderate pain

le pain

No pain at all
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History.

Observation

Spinal joints or peripheral jint problem?

A. Spinal Assessment

Active movements
Resisted isometric movements

i

. Peripheral joint scan
Scanning
Examination Sensory scan

B. Peripheral Assessment

Active movements
Passvomomans | octe
Resisted isometric movements | PefiPneral

i

Active movements-

Passive movements [— Cervical

Resisted isomet or lumbar
movements spine

Scanning
Peripheral joint scan Examination
Myotomes

Sensory scan

DECISION:
Spinal joints or peripheral joint problem?

‘Special tests (for specific spinal area)
Joint play

Palpation
Imaging techniques

‘Special tests (for specific peripheral joint)
ests’)

(Reflexes’)
Joint play
tion
Imaging techniques
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hypertonic
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| Age Group [Respiratory Rate | Heart Rate | Diastolic Blood Pressure |Systolic Blood Pressure |Temperature  [Weight (kg) |Weight (1bs)
Newbom 30-50 120-160 | Varies 50-70 97.7°F(365°C) |23 457

Infant (1-12 months) 20-30 80-140 | Varies 70-100 98.6°F (37.0° O [ 4-10 9-22

Toddler (1-3 years) 20-30 80-130 | 48-80 80-110 98.6°F (37.0° O [ 10-14 231
Preschooler (3-5 years) | 20-30 80-120 [ 48-80 80-110 98.6°F (37.0° O [ 14-18 3140

School Age (6-12 years) | 20-30 70-110 | 50-9 80-120 98.6°T (37.0° O)° [ 20-42 41-92
Adolescent (13-17 years) | 12-20 55-105 | 60-92 110-120 98.6°F (37.0° O)° [ >50 >110

Adults (18+ years) 18-20 60-100 [ <85 <130 98.6°F (37.0° O)* | Varies Depends onbody size






OEBPS/images/chp00001_t0065_group0.png
[MAGNTUDE OF HYPERTENSION

[Normal |Mild, Stage 1 [Moderate, Stage 2 [Severe, Stage 3 [Very Severe, Stage 4
Child (6-9 years)

Systolic 80-120 | 120-124 | 125-129 130-139 >140
Diastolic 50-75 | 75-79 80-84 85-89 90
Child (10-12 years)

Systolic 80-120 | 125129 | 130-134 135-144 2145
Diastolic 50-80 | 80-84 85-89 90-94 =95
Adolescent (13-15 years)

Systolic 110-120{ 135-139 | 140-149 150-159 =160
Diastolic 60-85 | 8589 90-94 95-99 =100
Adolescent (16-18 years)

Systolic 110-120{ 140-149 | 150-159 160-179 180
Diastolic 60-90 | 90-94 95-99 100-109 =110
Adult (>18 years)

Systolic 110-130[ 140-159 | 160-179 180-209 210
Diastolic 80-90 | 90-99 100-109 110-119 120
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SCAT3"

Sport Concussion Assessment Tool —

Foruse by medical professionals only

Name OaterTime of juy:
x

What is the SCAT3?'
e

FIFA

o @ FEI

3rd Edition

Glasgow Coma Scale (GCS)

persons,ages 12 and uner,please us the Chd SCAT3.The SCAT3 s designed
for use by medcal profesionals. I you are not ualfed,plase se th Sport

Noeye opening
Eye pening in response o oin

e for interpreting postnry test scores.

Eyesopeningspontaneously

i you ae not
familar with the SCATS, pless resd s

quiesapproval by the Concussion i St i

TE: The dagaosis of  concussion s  cinal judgment, idealy made by 3

make,or exclude,

absence of cincal judgment.An thete may
have  concussion even i thie SCAT3 s “normal.-

‘What s a concussion?

Icomprehensivesounds
Inapproprite wors
Confused

orented

Bestmotor response (W)
o motor respose

Extension o pin

o the head

Cancussion shou be suspecte in the presence f any one or more of he
following

- Symptoms e, headache),or
sesdnst o

Rl eaior 0., hangen bl

SIDELINE ASSESSMENT
Indications for Emergency Management

Locaizes o pain
Obeys commands
Glasgow Coma Score (£ +V.+ M)

[ IR R ———

Maddocks Score®

s s corstiors  pit o s corect e

Whatvenue arewe st ody?

inury.

Giasgow Coma scorees han 15

v, worsning symptoms of new neurologi sgns

Potential signs of wnmss‘mn’!
s fer et o et w0
e, e st 009 o mem e ealsed by medl pfes

What team dd you pay last week/game?
i yourteam win the st game?
Maddocksscore

concusionis suspected.
nylossof consciousness? v mn
5o, howlong?”

Balnce o motor ncoardination i somteedmomcts e Y [N
Disorentation o confusion (raiy o esondppopay o st (Y (1IN
Loss of memory: 2
o, howlong?”

“Befor o aferthe njory?”

Bank or vacant ook v mn
Vislacl njry n combination with anyof the above: YN

P T ——

Any athste with » suspected concuson should be REWOVED
FROM PLAY, medically assessed, mor deterioration
.

il abred s go o b o et prfesona. o st diy

o the day of injury.

e
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Child-SCAT3"

Sport Concussion Assessment Tool

Foruse by medical professional oly

B FiFn

| for children ages 5 to12 years

e @

What is childSCAT3?' Potential signs of concussion?
Wy of obsened after bow t the
s Ol w12t 1 ks e oo A e vmz
pslined i 0053 e
G e mux:m s e b el i e s
s v the gt Concuion oo To. resion bsins s Wi igecied
ST b el o e A— .
e r s of e CHISCAT) e roried onnge .t i i 50, howlong?”
e ChSCAT i il
YN
B s b, S e i i v N
T CHESCAT oud s sl omae, oo, e Crcion sy :
el An ot o 1k CUSCATS T howlong?”
eadyi
What is a concussion? Bk orvacant YN

o 3ny et ot e kowing

Atmormalbehavio ¢, cange i pesonaly,

SIDELINE ASSESSMENT

Sideline Assessment - Child-Maddocks Score®

[T enN—— T —
Wherear e st now?

Isitbefor o afterunch?

What i you have st lesson/cls?

Indications for Emergency

ingry.

it rans.
portation o the nearet ospia
- G score ess thon 15
Oeteroreing menal staus
Potentl spial oy
Progessive, worsening symptoms of new neurologi sgns
persstent ot
~ Evdence of skl foctre
postaumatic sezures

pathy
~ bistory of Newrosurgery e . Shun)
Multl nuries

Glasgow Coma Scale (GCS)

H
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'

Incomrehensiesounds
Inappropriate words
Confused
Oriented

Best motor response (M)

H
g
H
H
:
i

Glasgow Coma Score (€ +V.
S e ot for 8 e s of s eeortin,

Any child with a suspected concussion should be REMOVED
FROM PLAY, medically assessed and monitored for deterioration

BACKGROUND

Name: DaterTime o jury:
Examiner Assessmen:
Sport/ean/schoot

Age Gender: M
Cortent school yerfgrace:

Dominan hane: dght lft  neither

Mechanismofijury(“Temewbithgpend )

For parent/carer to complete:
s50ns hs the chid hd i the past?

Wnen s he most recent concussion?

Howlong wasth recovery rom the most rcent concussion?

Has he chid ever been hospitalzed o had mediclimagng YN

done (CTor MR for a head injry?

Has he chid ever been dagaased with headaches or migraines? 1Y 11N
s thecd e g Gl i YN
ADDIADHD, sezure
s g o e s YN
ety o other pchitic dsorder

Has anyone i the oy ever been
anyofthse problems?
Isthe chid on any medicatons I yes, plase st YN

Gagnosed with Vi

b i aedan:
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Systemic [ Musculoskeletal
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Factor Description Possible Efect on Painand Disability [Example of Treatment Strategy
Attention Pain demands our attention « Vigilance my increae puin ntersity « Disraction techriques
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Cognitions | How we think about our pein may influence it « Inerpretationsand beliefs oy increae « Cogpitive resrucuring
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« Catatrophizing (imational thoughis that
something i far wors than it 9 ey
[re—

* Negative thouightsand beliefs ey
increace poin and disability

« Expectationemay influcnce pain and
disbility
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dealing with puin and disility
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todisconfimunvealisic expectationsand
catatrophizing,

Emotions and
emotion

regulation

Pain ofien generates negative feclings; these negative feelings may
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« Psitive peychology techriquesthat promote
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Overt behavior | What we do to cope with our pain influences our perception of pain
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disbility

« Unlimited actvity (overactivity) may.
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« Panbehaviors commnicate poin

* Operant,graded ativity taining,
« Exposae invivo
« Coping sracgics taining
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HEADACHE DISABILITY QUESTIONNAIRE

Name: Date:

Please read each question and circle the response that best applies to you.
1. How would you rate the usual pain of your headache on a scale from 0 to 10?
2 3 4 5 & 7 8 9 10  WORST
PAIN
. When you have headaches, how often is in the pain severe?
NEVER 1-9% 10-19% 20-20% 30-39% 40-49% 50-50% 60-69% 70-79% 80-89%90-100% ALWAYS
0 t 2 3 4 5 6 7 8 9 10
. On how many days in the last month did you actually lie down for an hour or more because
of your headaches?

NONE 1-3 4-6 7-9 10-12 13-15 16-18 19-21 22-24 25-27 28-31 EVERY DAY
0 1 2 3 4 5 6 7 8 9

. When you have a headache, how often do you miss work or school for all or part of the day?

NEVER 1-9% 10-19% 20-29% 30-39% 40-49% 50-59% 60-69% 70-79% 80-89% 90-100% ALWAYS
0 12 3 4 5 6 7 8 9 10

When you have a headache while you work (or school), how much is your ability to work reduced?

NOT  1-9% 10-19% 20-29% 30-39% 40-49% 50-59% 60-69% 70-79% 80-89% 90-100% UNABLE
0 1 WORK
REDUCED

. How many days in the last month have you been kept from performing housework or chores
for at least half of the day because of your headaches?

NONE 1-3 4-6 7-9 10-12  13-15 16-18 19-21 22-24 25-27 28-31 EVERY DAY
o | - 3
. When you have a headache, how much s your ability to perform housework or chores reduced?

NOT  1-9% 10-19% 20-20% 30-39% 40-49% 50-59% 60-69% 70-79% 80-89% 90-100% UNABLE

0 1 2 3 4 5 6 7 8 9 10 TO PERFORM
REDUCED

- How many days i the est morih havs you ben kept from non-work activite (family,social
because of your

NONE 1-3  4-6  7-9 10-12 13-15 16-18 19-21 22-24 2527 28-31 EVERY DAY
0 1 2 3 4

. When you have a headache, how much is your ability to engage in non-work activities (family,
social or recreational) reduced?

NOT  1-9% 10-19% 20-20% 30-39% 40-49% 50-59% 60-69% 70~79% 80-89% 90-100% UNABLE
2 3 4 5 6 7 8 9 TO PERFORM

0
REDUCED
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SHORT-FORM McGILL PAIN QUESTIONNAIRE
RONALD MELZACK

PATIENT'S NAME; DATE.

THROBBING
SHOOTING
STABBING
SHARP
CRAMPING
GNAWING,
HOT-BURNING

TIRING EXHAUSTING
SICKENING
FEARFUL
PUNISHING-CRUEL

NO

PAIN

PRI

0 NOPAIN
MILD
DISCOMFORTING
ms ss NG
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Stage

Key Features

[ Tanner-Whitehouse-111 Stage

Greulichand Pyle
Reference

Related Maturity Signs

1. Juvenile slow

Digital epiphy ses are not covered

Some digits are at stage E orless

« Fermle:8 yearsand
10 monthe

*Male: 12 yearsand 6
months note ffth
rickle phelan)

Tanver stage 1

2. Preadolescent
slow

Alldigital epiphyses are covered

All digits are at siage F

« Fermle: 10 years
*Male: 13 years

Tanner stage 2, starting growih spurt

3. Adolescent | The preponderance ofdigits is capped. The second | All digits are at stage G «Fermie: 11and 12| Peak height velocity, Risser stage 0,
Tapid—carly through ffth metacarpal epiphyses are wider than O veamts|  OPERPevic rirdite cartage
their metaphyses e T4y
4. Adolescent | Any of distal phalangeal phy ses are clearly Any distal phalanges are atstage F [+ Fermie: 13 years [ Gils ty pically in Tanner stage 3, Risser
rapid—late beginning to close V;"‘i“‘f:r and4) stage 0, open triradiate cartilage
digit=d and 5)
5. Adolescent | All distal phalangeal physes are closed. Othersare | All distal phalanges and thun «Femile: 13 years | Risser stage 0, wiradiate cartilage
steady —early [ open metacarpal are at stage L Others. m 6 ':"““ ue|  closed menarche only occasionally
remain at stage G S starts earlier than this
6. Adolescent | Middle or proximal phalangeal physes are closing | Middle or proximal phalanges are «Fermie: 14 years | Risser sign positive (stage 1 or more)
sieady e atstages Hand « Mile: 16 years i)
7. Early mature | Only distal racial physis is open. Metacarpal physeal | All digits are at stage L The distal « Fermie: 15 years | Risser stage 4
scars may be present radial physis is at stage G or H * Male: 17 years
8. Mature Distal radial physis is completed closed All digits are at siage 1 «Fermie: 17 years | Risser stage 5

 Male: 19 years
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Upper Extremity Function Test

Basic Function

Date
Right

Left

Gras,

1. Block 4 in. (Item 1)

4. Block 1 in. (Item 4)

rip
5. pipe 1%

6. Pipo % in. (ltem 6)

Lateral Prehension

tel X %

Pinch

8. Ball 3 in. (ltem 8)

Marble % i

9. Index finger and thumb
10. Middls fingat and thumb

11. Ring fingor

12. Small ﬁnger and thumb

Ball-bea

13. Index Tinger sad thuinb

14. Middle finger and thumb

15. Ring finger and thumb

16. Small finger and thumb
Ball-bearing v in. (item 11)

17. Index finger and th

18. Middle finger and thumb

4. Small finger and thumb

Placing

25. Washer over n:
26. Iron to shelf (ltem 14)

Supination and P

22 Shusentn fom g Seben s gl

26, Pour water rom glss (0 glass (pronation)
25. Pour waler back o frst glass (supnation)
30. Place hand behind h

$1. Blacs hand on fop of hand

32. Hand to mouth

33. Write name

(Item 5)

X 4 in. (Item 7)

n. (ltem 9)

8 7

(Item 10)

13)

ronation

ing

Smedly Dynamometer Reading
Does pain interfere with function?

TOTAL

Scoring:  3—Performs test normall
2—Completes test, but takes abnormally long time or has great difficulty
1—Performs test partially
0—Can perform no part of test

Score:  0-25
26-

90—
99-100:

Trace
Very poor
Poor
Partial
Function;
Maximal [dnmnmm hand) (96-nondominant hand)
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INSTRUCTIONS

Balance testing - types of errors - Prts ) and b)

i
by the tester.

Sideline Assessment - child-Maddocks Score

3 stp,stumble or fll
5 Moving i nto> 30 degrees abcton
5 Lfing foefoot o heel.

Son, Thereis 1o requiement o epeat these questions a1 foowp.

Symptom Scale®

I stuations whee th symptom scale i being completed after exercis, i should

of
oper stance, accumiated by the child. The examiner il begin couning rors
oy st <o s s h st sr poston. The ot SESS

O the day of injury

‘ond tests. The maximur total number of erors for any single conditon i

On all subsequent days.

and

een over the revous 24 hours.

of medium deniyfoam (. approximately SOcmsdQcm ).

Tondem Gaitt”

Child Version (SAC-C)*
oinaton

echon o s - Dottt follaing 10 the hl

o 10
o Oroms ‘ i

immediate memory i

S o ey o i e

ras 283
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e h diyed el il b e

Concentration
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T st st demonstrate it 0 th il

e bkt s r o P e 1 1. o, 12971 k.
177

!

ospasie
Scoring: 5 corrct epaiions i < seconds = 1
Hoeor esors: et et vy Gt chhe s, ooty e s chow

2ys in Reverse Order:

oy Sy oy - Gaoheos”
. for antiesequence correct

Delayed recall

dnaton Examintion.

istosyoucn anyorder”
ks chnrd oty e Totl o equats nmber of words ecall,

Balance examination

1 .
tmatonal Consensus meeting on Concussion n Spot el n Zrich,Swtzerand
i Noverber 2012. The ul detas o th conferénce oucomes and the authors of
the tool re pubished n The SN njury Prvention and Helth Protection, 2013,
Volume 47, 5506 5. The utcome paper will o b simutaneously co-pubished in

Group, 0 aow unestictd dstrbution, rowing o leratons ae made.
2 Mt et . ComensSement n Concsion - e 34 e
i Spo el 2 Neember 208, B

b S5 . o sl facion i

e e
i i Scal Jour-
e el of port iedicine. 2001 1: 176-181
Moified Balance Error Scoring System (BESS) testng® by "
Tis balanc testing s bsed on 3 mofed version f the Balance Ertr Scoring Son.Curen: Sports Mediane Repore, 2003; T 2430
6. schneiders, A . G aMcCrory, P
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@) Double eg stance:

Notmatn s o 163 e O aubfcts ot tves il e of ot

Medicinein Spot. 2010; 130} 196-201
7 Saedes AG. S, .1, Karston 1K, Osn,

Sl e
S The fct f cotwes nd o
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Pty o e e f s 0 O o f 1 ek T
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(5 Tandem stance:

o Siees e edene gt 200

T30y 382386,
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thenterna

151930,
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Head Injury Care

The person you have been asked to watch has suffered
a head injury, which at this time does not appear to be
severe, However, 1o ensure proper care, please ensure
that the following guidelines are followed for the next
24 hours.

o

SPE

e .. L . - - _T_ _ __.

Limited physical activity for at least 24 hours
(rest quietly, do not drive a vehicle)

Liquid diet only for the next 8 to 24 hours (no alcohol).

Apply ice to the head for approximately 15 minutes

every hour to relieve discomfort and swelling.

Tylenol may be given as needed but NO aspirin. No

other medication for 24 hours without doctor's ap-

proval,

Awaken the patient every 2 hours during the next —

hours and be aware of any symptoms in #6

Appearance of any of the following signs and symp-

toms means that you should consult a dactor or go to

an emergency room at a hospital immediately:

+ Nausea and/or vomiting

« Weakness or numbness in arm, leg, or any other
body part

Any visual mmcumes or dizziness

+ Ringing in the

Vental conusion or isorintation, ety

restlessness.forgetfu

Loss of coordination

+ Unusual sleepiness or difficulty in awakening

3
F
&
g
&
3
8
g
5

« Persistent intense headache after 48 hours

+ Unequal pupil size; slow or no pupil reaction to light
« Difficulty breathing

« Irregular heartbeat

+ Convulsions or tremors.

Call to arrange an appointment with your doctor o the:
team physicianftherapist: for a follow-up visi. If unable
to contact your doctor, go to an emergency room as
s00n as possible for an evaluation.

*Consult: N
‘phone number
O gt e o
phone number
ECIAL INSTRUCTIONS, APPOINTMENTS:
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SYMPTOM EVALUATION
B chitd report
e

ey
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1have. hrd ime concetrating o
Ihave problems rememberig whatpeope el me 0|1
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1have headaches 00
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1see dout (O
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1getted alot o T
1get tred easly =

Total number of symptoms (asinun sl 1)
ptom seveityscore (iarinu psie

e prompa—

Parent report

CCEEEEEEFEFEEEE R |

ST —

COGNITIVE & PHYSICAL EVALUATION

Cognitive assessment
zed Assesament of Concussion - Child Version (SAC-OF

Orintation (1 po o exh e rswe)

What month is it? T
Whati e dt =1
Whatsthe dyf e wek? o ——
whayouisin O
orantationscore =]
f—
R p—

Gbow O O 0T cande nger
e LU0 A O e mankey  pey
ey OO g perme bnket
e EORA FORTE arich st lmon
bbe  TOUIN O 0N wogon fon et

Immediate memory score toal

Concentration: igits Backward
it At gt

N s- .

Hoi s29 415

oW 3279 49.68
62971 L0 15286 61843
218462 L0011 539148 BINS64 124856
Totalof 5

Concentraion: Days in Reverse Order (. o e segnc o)

S
o e iin tein 0 i 7 Sy Sty sy Weestor
fsigmain i e e
iy orennai o7 I 2 Commionseie E—
T

MWMWMWWWS v g "

gy 0 1 2 3 Neck Examinatior
_— o e 3 Rt o i o et
oo o e e g
o ey ol s i o
o e s b e o e | -
has problerms earning N T R Balance examination
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Errors

« Finds liied off the fliaccreds
*Operingeyes

«Step, turble, orall

« Moving ahip into more than 30°of flexion or extersdan

« Lifting the forcfoot orheel

= Rermaining outof the tesing position or more than § second:
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Short Function (SMFA)

Instructions

We are interested in finding out how you are managing with your injury or arthritis this week. We would like to know about
any problems you may be having with your daily activities because of your injury or arthrits.

Please answer each question by putting a check in the box corresponding to the choice that best describes you.

These questions are about how much difficulty you may be having this week with your daily activities because
of your injury or arthrits.

NotatAll  Alitle Moderately ~Very  Unable
Difficult  Difficult ~ Difficult  Difficit  To Do
itis it for you to getin or out of a low chair?
How difficultis it for you to open medicine bottles or jars?
How diffiult i it for you to shop for groceries or other things?
How difficultis it for you to climb stairs?
How difficultis it for you to make a tight ist?
How difficultis it for you to getin or out of the bathtub or shower?
How difficult s it for you to get comfortable to sleep?
How difficultis it for you to bend or kneel down?
How difficultis it for you to use buttons, snaps, hooks, or zippers?
10. How dificult s it for you to cut your own fingemails?
1. How difficultis
. How difficult
. How difficultis it for you to get moving after you have been
siting or Iying down?

How difficultis it for you to go out by yourself?
. How difficult s it for you to drive?

How difficultis it for you to clean yourself after going to the
bathroom?

. How difficy for you to turn knobs or levers (for example,
lows)?

oo

LeNeOs N

B
ooooOoooooooo

ODooooo0Ooooooo

@

58 ®
0 OO0 ocooooooooo

3

10 open doors o oo ot winiows
. How difficult is it for you to write or type?
How difficult i it for you to pivot?

58
So0 & Ouaa
oo

-

O o000 O OoOopD oooDobooooooDo

20. How difficult is it for you to do ‘your usual phys\ca\ recreational
acivites, such as mcycllng, jogging, or walking

. How difficult i (0 do your usual leisure activities, such as
hobbies, crafts, gardamng, card-playing, o going out with friends?

22. How much difficulty are you having with sexual activity?

23. How diffcult s i foryou to do gt housewor o yard work, such
s dusting, washing dishes, or watering plant

24. How difficult s itfor you to do heavy housework or yard work,
such as washing floors, vacuuming, or mowing lawns?

25. How difficult s itfor you to do your usual work, such as a paid
job, housework, or volunteer activities?

N
(=}

0O 00 0O 000 O ooo
oo
oo
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[Unit

Time 1 |Time 2 |Time 3
O O O

1Vital signs

Blood pressure
Pulse
Respiration
Temperature

I Conscious and

Oriented
Disoriented.
Restless
Conbative

mSpeech

Clear
Ranbling
Garbled
None

IV Will awaken to

Name
Shaking
Light pain
Strong pain

V Nonverbal reaction o pain|

VIPupils

Appropriate
Tnappropriate
“Decercbrate””
None

Size onright
Size onleft
Reacts on right
Reacts onleft

VI Ability to move

Rightarm
Leftamm
Rightleg
Leftleg

VI Sensation

Right side (normal/abnormal)
Leftside (normal/abnormal)
Dematome affected (specify)
Peripheral nerve affected (specify)
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Nerve

oot | Dermatome” [Muscle Weakness (Myotome) Reflexes Affected Paresthesias
c1 Vertex of skull None None None
&1 Temple, forehead, occiput Longus coll, semocleidomastoid, | None None
rectus capitis
a Entire neck, posterior cheek, Trapezius, splenius capitis None Cheek, side of neck
temporal area, prolongation
forward under mandible
ca Shoulder area, clavicular area, upper | Trapezius, levator scapulae None Horizontal band along clavicle and upper
scapular area scapula
cs Deltoid area, anerior aspect ofentire | Supraspinatus, infraspinatus, delioid, | Biceps, brachioradialis None
amn o base of thunb biceps
Co Anterior arm, radial side of hand to | Biceps, supinator, wrist extensors Biceps, brachioradialis Thunb and index finger
thunb and index finger
C7 | Lateral amand forearm to index, | Triceps, wrist flexors (rarely, wrist | Triceps Index; long, and ring fingers
g, and ring fingers extensors)
cs Medial armand forearm to long, Ulnar deviators, thumb extensors, Triceps Litle finger alone or with two adjacent
ring, and ltle fingers thunb adductors (rarely, triceps) fingers; mot ing or long fingers, alone or|
together (C7)
1 Medial side of forearm to base of | Disc lesions at upper two thoracic levels do notappear to give rise to ot weakness. Weakness of intrinsic muscles of the
lle finger handis due to other pathology (e.g., horacic outlet pressure, neoplasm of lung, and ulnar nerve lesion). Dural and nerve
I Medial sde of upper arm o ol :]-;ofsue;ss l\asﬂTl sﬂvx)lw ﬂs;mnvnﬂ\am\lmnznnhl TI and T2 scapulae forward and backward on chest wall. Neck
elbow, pectoral and midscapular onatany horacic leve
areas
T3-TI2 | T3-T6, upper thorax; T5-17, costal | Articular and dural signs and root pain are common. Root signs (cutaneous analgesia) are rare and have such indefinite area
‘margin; T8-T12, abdomen and that they have litle localizing value. Weakness is not detectable.
Jumbar region
Lt Back, over trochanterandgroin | None Norne Groin; after holding posture, which causes
pain
L2 Back, front of thigh to knee Psoas, hip adductors None Occasionally anterior thigh
L3 Back, upper buttock, anterior thigh | Psoas, quadriceps, thighatrophy Knee jerk sluggish, PKB positive, | Medial knee, anterior lower leg
and knee, medial lower leg painon full SLR
[ Medial buttock, lateral thigh, medial | Tibialis anterior, extensor hallucis SLR limited, neck flexion pain, weak | Medial aspect of calf and ankle
leg, dorsumof foot, big toe or absent knee jerk, side flexion
limited
&) Buttock, posterior and lateral thigh, | Extensor hallucis, peroneals, gluteus | SLR limited one side, neck flexion | Lateral aspectof leg, medial three toes
lateral aspect of leg, dorsum of medius, dorsiflexors, hamstring and | painful, ankle decreased, crossleg
foot, medial half of sole, first calfatrophy raising —pain
second, and third toes
st Buttock, thigh, and leg posterior | Calf and hamstring, wasting of gluteals, | SLR limited, Achilles reflex weak or | Lateral two toes, lateral foot, lateral leg to
peroneals, plantar flexors absent knee, plantar aspectof foot
52 Same as 51 Same as S1 except peroneals Same as S1 Lateral leg, knee, and heel
s3 Groin, medial thigh to knee None None None
sS4 Perineum, genitals, lower sacrum | Bladder, rectum None Saddle area, genitals, anus, impotence,

massive posterior hemiation
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Grade of Injury Definition Signs and Symptoms
Neuropraxia (Sunderland 17) | A transient physiological block caused by ischemia from pressure or stretch of the nerve «pain
with o walleran degeneration = Noor minimal micle waing
= Mucle weakness
« Nurbres
« Propricception ffected
= Recovery time: minutesto days
Avonotmesis (Sunderland 2° | Intemal architecture of nerve preserved, but axons are so badly damaged that wallerian «Pin
and ) degeneration oceurs « Muscle wating evident

* Complete motor sensory and symputhetic functions lost
e Table 1-12)

« Recovery tme: monhs(aon regene atesat rate of 1
inchjimonth,or 1 muyday)

« Sertioniz esored before motor funtion

Neurotmesis (Sunderland 3°,
47, and5%)

Structure of nerve is destroyed by cutting, severe scarring, or prolonged severe
compression

« No puin (ancatheda)

* Muscle wating,

= Complete motor sensory and symputhetic functions lost
sme Table 1-12)

« Recovery time: monthsand only with surgery.
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Levels for the Assessment of Function

 Assessment Examples

Level I

Assessment prinurily at the level of subjective report (patient and clinician)

Level I

#Self.report measuesmost indicative of dysfunction
« Biopaychosocial messes elevant to dysunction

#Selfreport of activity rating scales (paient interpeetation on specific requirementsof
bispherne ey activity level (o etum to previous level of functior)

* Clirician analysisof pecific spoit occupstion/ ADLs with respect o require mens e,
specific type of movemenis cnergy sydeminvolvement)

Assessment prinurily at the level of impainment

* Arthropormetric measurements ., body musindex girth and height ez rrents)
*Mule length
« Marual e testng

Level IV

“roM
«Senstion
« Joint play
Level I
Assessment primarily at the level of static observation/posture/balance *Staticposture

Staticbalance bilateral and ing)

e bolance satic asesmment)

Assessment prinurily at the level of dynamic posture, general movement patters, and single
‘plane dynamic balance

« Dyreavic posture (., posure ofindivickil ahe or-he performs moverents required)

« Generl moverment potterms e, walking, tandfer moverrents)

* Dynaic bolance precrminantly inone plane of movement without quality asessment
(e, functional reach e, ndemvalking)

Level V

Assessment prinurily at the level of movement patterns encountered during higher level tasks
‘and/or muli-planar dynamic balance

« Asesment of movement pattems the individusl perfomrs it hisorher primary ks e 6,
specific port, occupational, and other k)
« Foursqare iep.

Level VI

Assessment prinurily at the level of specific o vement pattems

« Functonal movement creen
= Movement impuirmert syndrore asesiment

Level VII

Assessment of the individual primwrily at the level of PPM occurring predominantly in one
‘plane of movement

1RM testng
Tk endurance.

«Situpendurnce

«Supine bidge

« Loaded forvard seach

*Lunge

[ ——

#Stepdovn

«Single-leg st

«Single-leg indined syt on total gym.

Level VIII

Assessment prinvrily at the level of PPM occurring predominantly in one plane of novemen,
but reqiring one or more of the following:
« Limited bazeof support
« Multple jointinvolverrent
« Multiple e groupinvolverrent
« Explosive movement

« Actobic ndurance teding one ormore of the following;
© -nile walk
© Rockport walk
©1-to 5-mile .
© 12-minute run
© 20-meter shutfle run
« Wingate anacrobic power
«Starexcurion balance test
«Knee bending in 30 wconds
«Single jumpand hop tesing inone plane of moveren fone or more of he following
© Standing long junp
o Single-hop for distance
© Vertical junp
«Seated ched pus
«Seated sholeput tiow

Level IX

Assessment prinvrily at the level of PPM occurring predominantly in multiple planes of
movement and/or requiring explosive movement

Level X

«Jurmpand hop tesing inmultple planssof movement orecquiting mudtiple jumpsor hope.
forone ormore of the following;
o Side-op
© One-legged cyclic hop
© Hesagon jump
©Modified hexagon hop
© Figure-eighthop
© Carioca drill
© 6neter timed hop
© Triple jump for distance
o Triple hop for distance
© Singledeg crossoverhop for distance
© Hop testing after fatigue
=300 e nn
“Boscotedt
« Running:bxed amaerobic pint e
« Lowerestrerity functonal et
= Speed and agilitytesting fo one of more of the olloving:
© Edgren sidestep
© Tinois agility
© Pro agility (5-105)
© Three-cone dsill
o Test
© Zigzag nn
«Sidearmmedicine ball thow
= Underkofler softball tho for disance
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Grade of Concussion First Concussion Second Concussion | Third Concussion
Simple: Loss of Remove athlete fromthe competition Athlete may retum to play if ObtainCTscan; | Athlete sidelined a minimum of I monity
consciousness <1 asymptomatic for 1 week athlete may may retum then if asy mptomatic for 1
minute; retumin2 weeks|  week
‘postiraumatic ifasy mpomatic
amnesia 30 for1 week
minutes
Complex: Loss of | Remove athlete fromthe comypetition;transport | Obtain CT scan, remove from | Obtain CT scany | Terminate athlete for season; athlete may
consciousness>1 | athlete to ahospital for emergency play for aminimumof 1 nonthy [ consider retum next season if asy mpromatic,
minue; evaluation of the player by aneurosurgeon | athlete nwy then retum to play | terminating for but permanent retirement from contact
‘postiraumatic and to obtain diagnostic neuroimaging ifasymptomatic for 1 week season sports should be considered
amnesia >30
minutes
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CHILD ATHLETE INFORMATION

cal clearance should be given before return to pay.

o

o

Signs to watch for
.

Return to sport
There shouid be o retun to play uni the chid has succssoly reuned to
ool

i, o e et e
—Fevsmznlnrmutasm e
ooty

Lot paop o o
- Has nausea or vomiting

- Behaves unusualy, seems confused, or i itable
- Hasnnysﬂmves(am\sind or legs jerk uncontrolabh)
- ness, numbness o tingling (arms, legs o face)
s unmwwmgo r standing
s ity onderstanding speec o diections

e, s et o bt
Always consult your doctor ater a suspected concussion.

Return to school
Concusson may impact o th chid's cognive abity o larn at schoo.Tis must
o orses, snd el dsance s e e th i my e

Children must not b returned to play the same day of injuy.

2 stepwise supervised program, wih stages of progrssion.

For example:
Rehabiitation  Functional execse at ach stage Objectiveof
stage ofrehabitaton eachstage
toxily, el slomihon Recovery

Lot eroic Wakig, vining o staionary rcing s st te
execie mg ety 0% i e

e, No esstance aning

sporspecc Satng il n e by, gl Add moremert
enerce 1 No head impact actvies

caion, b estanded o mon. I some chdren,  graduted
e 56ho, g wi e 1 b denioped o e chl T vl
o

i
hat actity untl o longe causes symplom wirsening. Use of computes and

Non-contact  Prog more complex ainng  Exercise,coordina-
annganis ool e, pa;mudn“;ml footbal | ton,and cognite
and cehockey. May statprogressve  load

esstance waning
Fullcontact
pracice innoml aiingsctvis and asess functonal

sl by coaching staf
Retum toplay Normal game play

There should be approximately 24 hours (o longer for each sage and the chid

crptom e parents,
‘mm .m s rfssont and il o i o . e e
choolprogram should

—E:\vaumlummp\aleasmgnmuﬁ rests

 Quiet oot competeasgnment s

s shp s
requent breaks ww;dmmm:wm\ st

- Useof pee hlpe utor

{hvough accommodations, workload reduction,aternate forms f tesing
- Later sar ime, hatday, oy ceran clases

o ey Ressace v ko b i et s
10 days the

pet i the management o concsson, s mmmm

tione
Medicalclearance should b given before return to play.

Notes:

CONCUSSION INJURY ADVICE FOR THE CHILD AND PARENTS / CARERS

To e gven o the person monitoring the concussed chid)

Patentsname

:
o esponsible at.

3 fting, dizi i
neadache, ol 4
bulance to transport the child to hospital immediately.

il s p
owingconcussion, the chid should st for a ast 28 houss,

e s oy come et deconc
iy iy e i ke
T it b gy medavors. ncuin ks
s prescroed by a el practnonet

- Thechid must ot return o chool untl medicaly deared.

- The il must ot return o sport o play untl medcally dares

Datetime of el review

Treating physican

Canact s

S
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Date:
Patient's Name: DOB: Age:
Diagnosis: Date of Onset:

Physician: Therapist: Precautions:

Medical History Do Not Complete, For Clinician
Have you or any immediate family member Relationto  Dateof  Current
ever been told you have: Circle one: Patient Onset Status
Cancer
Diabstes
Hypoglycemia
Hypertension or high blood pressure
Heart disease
Angina or chest pain
Shortness of breath
Stroke
Kidney disease/stones
Urinary tract infection
Allergies
Asthma, hay fever
Rheumatic/scarlet fever
Hepatitis/jaundice
Cirthosis/liver disease
Polio
Chronic bronchitis
Pneumonia
Emphysema
Migraine headaches
Anemia
Ulcers/stomach problems
Arthritis/gout
Other
Medical Testing
Are you taking any or
If yes, please list:
Have you had any x-rays, sonograms, computed tomography (CT)
scans, or magnetic resonance imaging (MRI) done recently?
If yes, when? Where? Results?
Have you had any laboratory work done recently (urinalysis or blood tests)?
If yes, when? Where? Results?
Please list any operations that you have ever had and the date(s) of surgery.
Surgery/Date:
General Health
1. Have you had any recent llnesses within the last 3 weeks (e.g., colds,
influenza, bladder or kidney infection)?
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These next questions ask how often you are experiencing problems this week because of your injury or
arthritis.

Noneof ~ Alitle  Someof  Mostof Allof
the Time ofthe Time the Time  the Time the Time

26. How often do you walk with a limp? 8] o o a o
27. How often do you avoid using your painful limb(s) or back? o o o [n} o
28. How often does your leg lock or give-way? a u] o o [u}
29. How often do you have problems with concentration? o u} o [i] o
30. How often does doing too much in one day affect what you do

the next day? o o ] [u} 0
31. How often do you act rrtable toward those around you (for

example, snap at people, give sharp answers, or criticize easily)? a o o o [n}
32 How often are you tired? u} o o o u]
33. How often do you feel disabled? [u} [u} o a a
34. How often do you feel angry or frustrated that you have this injury

or arthritis? o u] a o u]

These questions are about how much you are bothered by problems you are having this week because of
your injury or arthritis.

NotatAll  Alitle ~Moderately Very  Extremely
Bothered  Bothered  Bothered  Bothered  Bothered

35. How much are you bothered by problems using your hands,
ams, or legs?

6. How much are you bothered by problems using your back?
7. Howmuch are you bthered by problems doing work around
your hom

38. How much aroyou bothered by probems wit bthing, essing,
toileting, or other personal care’

39. How much are you bothered by problems with sleep and rest?

40. How much are you bothered by problems with leisure or
recreational activities?

1. How much are you bothered by prabloms vithyourfriends family
or other important people in your life’

42. How much are you bothered by pmblsms with thinking,
concentrating, or remembering

43, How much are you bothered by problems adjusting or coping
with your injury or arthritis?

44. How much are you bothered by problems doing your usual work?

45.. Howmuch ara you bohared by problems withfesing dspendent
onothe

46. How much are you bothered by problems with stiffness and pain?

o oo
o oo

0D oo O oo
oo o oo

0o oo

og.g o o

oo o o
00D OO O O 0 oo O oo

oo oo o O 0 oo
oo oo o o

oo
oo
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Myelopathy
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Flag Nature Examples

Red Signs of scrious patholo

Jauda equina syndrome, fracture, tumor
Orange  Psychiatric symptoms *Clinical depression, personality disorder
Yellow  Beliefs, appraisals, and judgments  »

Unhelpful belicfs about pain; indication of injury as uncontrollable or
likely to worsen
+ Expectations of poor treatment outcome, delayed return to work
Distress not meeting criteria for diagnosis of mental disorder
* Worry, fears, anxiety
Pain behavior (including pain Avoidance of activities due to expectations of pain and possible reinjury
coping strategics) Over-reliance on passive treatments (c.g., hot packs, cold packs, analgesics)
Perceptions about the relationship Belief that work is too onerous and likely to cause further injury
between work and health Belief that workplace supervisor and workmates are unsupportive
stem or contextual obstacles : ricting options for return to work

Conflict with insurance staff over injury claim
Overly solicitous family and health care providers
Heavy work, with little opportunity to modify duties

From Nicholas MK, Linton SJ, Watson PJ, et al: Early identification and management of psychological risk factors (yellow flags) in patients with
low back pain: a reappraisal, Phys Ther 91:739, 2011
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DATE:

NAME:

AGE:
OCCUPATION:

HISTORY

Mechanism of Injury:

Aggravating/Easing Factors or Movements:

24-Hour History:

Improving/Static/Worse

New/Old Injury

Past History (include social and family history):

Diagnostic Imaging:

Mark where symptoms are: '

VAS: Intensity of Pain

no pain as bad

pain as it could

0 possibly get
10

Pain: constant, periodic, episodic, occasional

OBSERVATION (POSTURE)

RESISTED ISOMETRIC
MOVEMENTS

FUNCTIONAL TESTING

Comments:

NEUROLOGICAL TESTS

Sensory Scan:
Reflexes:
EXAMINATION Neurological Special Tests:
| ACTIVE MOVEMENTS  PASSIVE MOVEMENTS
SPECIAL TESTS
EXT EXT
L ‘ R L ‘ R
‘ JOINT PLAY MOVEMENTS
FLEX FLEX
I PALPATION
End Feel: o .
Capsular Pattern: endamese; Eftusian

(use reverse side for other comments)
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Cancer

Persistent pain at night
Constant pain any where in the body

Unexplained weight loss (e.g, 45 1o 6.8 kg [10 to 15 Tbs] in2 weeks orless)
Loss of appetite

Unusual lumps or growths

Unwarranted fatigue

Cardiovascular

Shortness of breath
Dizziness

Painora feeling of heaviness in the chest
Pulsating pain any where in the body
Constant and severe pain inlower leg (calf) or arm
Discolored or painful feet

Swelling (no history of injury)

Gastrointestinal/Genitousinary

Miscellaneous

Frequent or severe abdominal pain
Frequent heartburn or indigestion

Frequent nausea or vomiting

Change in or problens with bowel and/or bladder function (e
Unusual menstrual irregulari

wrinary fract infection)

Fever or night sweats
Recent severe emotional disturbances

Swelling or redness in any joint withno history of
Prognancy

Neurological

Changes in hearing
Frequent or severe headaches with no history of injury
Problems with swallowing or changes in speech
Changes in vision (e.g., blurriness or loss of sight)
Problems with balance, coordination, or falling

Faint spells (drop attacks)

Sudden weakness
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Contrbution to
phrenic nerve

Medial pectoral ner
Medial brachial cutaneous nerve.
Medial antebrachial cutaneous nerve

i nerve
Lower subscapular nerve
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Look For

Division Evaluates
Normal Findings Variations/Abnormalities
A: Alignment | General skeletal Gross normal size of bones ‘Supemumerary (extra) bones
architecture Normal number of bones Absentbores
Congenital deformities
Developmental deformities
Cortical fractures
General contour of | Smpoth and continuous cortical outlines Avulsion fractures
bone Inypaction fractures
Spurs
Breaks in cortex continuity
Alignment ofbones | Nomal joint articulations Markings of past surgical sites
to adjacent bones|  Normal spatial relationships Fracture
Joint subluxation
Joint dislocation
B: Bone General bone Sufficient contrast between softtissue shade ofgray and bone shade of [ General loss of bone density resulting in poor contrast
density density gray between soft tissues and bone
Sufficient contrast within each bone, between cortical shell and ‘Thinning or absence of cortical murgins
cancellous center
Texture Normal trabecular architecture Appearance of trabeculae altered; may look thin,
abnormalities delicate, lacy, coarsened, smudged, fluffy
Local bone density | Sclerosis at areas of increased stress, such as weight-bearing surfaces Excessive sclerosis (increase in bone density)
changes orsites of ligamentous, muscular, or tendinous attachments Reactive sclerosis that walls off a lesion (e.g., tur)
Osteophytes
C: Cartilage | Joint space widih Wellpreserved joint spaces imply normul cartilage or disk thickness Decreased joint spaces imply degenerative or traumatic
spaces. conditions
Subchondal bone Smooth surface Excessive sclerosis as seen in degenerative joint
disease
Erosions as seen in the inflammatory arthritides
Epiphyseal plates Normal size relative to epiphysis and skeletal age Compare contralaterally for changes in thickness that
may be related to abromal conditions or trauma
D: Soft Muscles Normal size of softissue image Gross wasting
tissues Fat pads and fat Radiolucent crescent parallel to bone Gross swelling
lines Radiolucent lines paralle] to length of musscle Displacement of fat pads from bony fossae inio soft
tissues indicates joint effusion
Elevation or blurring of fat planes indicates swelling of
nearby tissues
Joint capsules Nommally indistinct Observe whether effusion or henvrrhage distends
capsule
Periosteum Nommally indistinct Observe periosteal reactions: solid, laminated or

Solid periosteal reaction is normal in fracture healing

onionskin, spiculated or sunburst, Codiman's triangle

Miscellaneous soft-

tissue findings

Soft tissues normlly exhibita water-density shade of gray

Foreign bodies evidenced by radiodensity
Gas bubbles appear radiolucent

Calcifications/ossification appear radiopaque
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System Grade 1 (Mild) Grade Ia Grade Il (Moderate) Grade 111 (Severe) Grade IV
Cantu NoLOCorPTA<30 [ N/A LOC <5 min, PTA 30 min to | LOC >5 min, PTA > 24 hus | N/A
min 24T
Torg (Grade Tto ) No LOC o, (Grade II-1V) (Grade V-VI)
anwesia (except PTA) LOC < few minutes, LOC/comy, confusion, annesia
PTA or retrograde
anvesia
Colorado Confusion without NA Confusion and anesia, no | LOC NA
Consortium anwesia, no LOC LoC
Virginia Short LOC, Shot LOC, PTA1to | LOC<5min PTA224h, [ LOC<5min PTAN/A, | LOC 5to 60 min, PTA N/A, GCS score
Neurological [ PTA<Ihs GCS 241w, GCS score= | GCS score > 15 for <5 GCS score<15for<1 | <12for>5minor<15 for>1hr
Institute score =15 15 min hr
American No LOC, NA No LOC, Any LOC NA
Academy of

Neurology

Symptons < 15 min

Symptons > 15 min
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Acute Late (Delayed)
« Lightheadedness « Perident low grade headache
« Delayed motorand/or verbal responses « Eay ftigability
« Mermory orcogitive dysfunction «Slecpimegularitics
« Disricniation « Inabiliy to performdily aciviics
« Arrcda « Depressonanicty
« Headache «Lethargy
« Balance problemsfincoordination « Memory dysfunction
= Verigp/dizzinees «Lightheadecress
« Concentrtion iffcultics « Peromality changes
= Lossof cormcotness = Low fnsrtion oleranceimitability
«Blurred vison «Inollernce to bright lghts oud ounds|
= Vacant dare (hefuddled fcial expresion)
« Fhotophobia
“Tirvitus
«Nauea
«Voriting
« Increased emotionslity
«Sluredorinoherent fecch
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Co-and pre-morbidit

Factors Modifier
Symptons Nunber of concussions
Duration of symptoms (>10 days)
Severity (intensity and duration)
Signs Prolonged loss of consciousness (>1 min), anmesia (anterograde and/or retrograde)
Sequelae Concussive convulsions
Temporal Frequency —repeated concussions over time
Timing —injuries close together in time
“Recency”—recent concussion or trauatic brain injury
Threshold Repeated concussions occurring with progressively less impact force or slower recovery after each successive concussion
Age Child and adolescent (<18-years-old) may recover slower

Migraine
Depression or other mental health disorders
Attention deficit hy peractivity disorder
Leaming disabilities

Sleep disorders
Medication Psychoactive drugs

Anticoagulants
Behavior Dangerous style of play
Sport High risk activity

Contact and collision sport
High sporting level
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Area of the Brain

Function

Cerebrum

Cognitive aspects of motor control
Menvry

Sensory awareness (e.g, pain, touch)
Speech

Special senses (e.g, taste, vision)

Cerebellum

Coordinate and integrate motor behavior
Balance

Motorleaming
Motor control (muscle contraction and force production)

Diencephalon (thalamus)

Regulation of body temperature and water balance
Control of emotions
Information processing to cerebrum

Brain stem

Control of respiratory and heart rates
Peripheral blood flow control
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Daily Living Skill and Mobility Questions for Functional Assessment

Daily Living Skills Mobility
Feg Supine to Sit
(7)  Are you able to feed yourself from a tray or table using (7)) When you are lying on your back, can you sit up without

@

2

0

ordinary utensils? Can you cut meat? Can you pour
liquids from open containers?

If you use a spork or rocker knife or other helpful aid,
are you able to feed yourself in a reasonable length of
time?

Are you able to feed yourself with some help from
another person, for example, to help you raise a cup
to your mouth or to cut meat?

Do you depend on another person to feed you?

Dress Upper B

(7)

@

@

©

ody

Ao you sbl to gat clothes out ofyous closets and
drawers and pu ‘remove them from your
Smer body 1y y yo\mu including bra, slip, pullovers,
and front opening shirts an hlo\ues, as wel

managing sppers buttons,an

If someons leys your clothee out for you o hands

10 you, are you sble to dres yous upper body by younell
even if it takes a little more time, or do you

help with closures, such as buttons, zippers, Snups,

hooks? Do you use aids such as reachers, dressing hmﬁs
button hooks, o zipper pulls?
Does someone help you put on your blouse or shirt or
we: use youarolimitd by pain, lck of strength,
or limited range of motion

Do you depend on unnther person to dress your upper
body?

@

@
©

using your arms or without rolling to the side? Can you
do this smoothly and easily?

Do you use your arms to help you sit up, or do you roll
to the side before sitting up? Do you have to try several
times before sitting up?

Does someone help you to sit up?

Are you unable to sit up?

s.mng to Standing

() Ate you able o stand up from a regular chir without
using your arms?

(&) Do you need to use your arms to help you stand up, or
do you need to try several times:

(2)  Does someone need to help you stand up out of a chair?

(© Do you depend on someone else entirely to get you out

fa chair?

Transfor—Toilot

(7) " Are you able to get on and off the toilet easily and
without using your hands?

@ u need to use your arms to help you get on and off
the toilet, or do you require assistive devices such as
elevated toilet seats or grab bars

(2)  Does someone need to help you get on and off the toilet?

(©)  Are you unable to use the toilet?
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Have you noticed any lumps or thickening of skin or muscle anywhere
on your body?
Do you have any sores that have not healed or any changes in size,
shape, or color of a wart or mole?
Have you had any unexplained weight loss in the last month?
Do you smoke or chew tobacco?
If yes, how many packs/day?
For how many months or years?
How much alcohol do you drink in the course of a week?
How much caffeine to you consume daily (including soft drinks, coffee,
tea, or chocolate)?
Are you on any special diet prescribed by a physician?
Special Questions for Women
Last Pap smear:
Last breast examination:
Do you perform a monthly self-breast examination?
Do you take birth control pills or do you use an intrauterine device (IUD)?
Special Questions for Men
1. Do you ever have difficulty with urination (e.g., difficulty in starting or
continuing flow or a very slow flow or urine)?
2. Do you ever have blood in your urine?
3. Do you ever have pain on urination?
Work Environment
1. Occupation:
2. Does your job involve:
prolonged sitting (e.g., desk, computer, driving)
prolonged standing (e.g., equipment operator, sales clerk)
prolonged walking (e.g., mill worker, delivery service)
use of large or small equipment (e.g., telephone, fork lft, typewriter,
drill press, cash register)
liting, bending, twisting, climbing, turing
exposure to chemicals or gases
other: please describe
you use any special supports:
back cushion, neck cushion
back brace, corset
other kind of brace or support for any body part

For Clinician
Vital signs:
Resting pulse rate:
Oral temperature:
Blood pressure: 1st reading: 2nd reading:
Position: Extremity:
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Reflex Elicitation Positive Response

Pathology
Babinski* | Stroking of lateral aspect of sole of foot | Extension of big toe and fanning of four small toes Pyranidal tract lesion
Normal reaction in newboms Organic hemiplegia
Chaddock's | Stroking of lateral side of foot beneath | Same response as above Pyranidal tract lesion
lateral malleolus
Oppenheinis| Stroking of anteromedial ibial surface | Same response as above Py ramidal tract lesion
Gordor's | Squeezing of calf muscles firmly Same response as above Pyranidal tract lesion
Piotrowski s | Percussion of tiialis anterior muscle | Dorsiflexion and supination of foot Organic disease of central
nervous system
Brudzinski | Passive flexion of one lowerlimb Similar movement occurs in opposite linb Meningitis
Hoffman | “Flicking” of terminal phalanx of index; | Reflex flexion of distal phalan of thunb and of distal phalanx of index or middle | Increased irritability of sensory

(Digita)' | middle, or ring finger finger (whichever one was not “flicked”) nerves in tetany
Pyramidal tract lesion

Rossolimo’s | Tapping of the plantar surface of toes | Plantar flexion of toes Pyranidal tract lesion

Schaeffer's | Pinching of Achilles tendon in middle | Flexion of foot and toes

Organic hemiplegia
third
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BACKGROUND

Name: oate
Examiner

Sportean/schoot Dutertime of iy

Age Gender: MoE
Vears of educaton completed

Domient henc: *elt neiter

gt
Honmany concssions o ou hink you hav had i the past?
When was themost ecent concussion?

Howlong wasyour ecovery from themost ecent concussion?
Have you evr been hospialaed or had medical imaging done for Y |
ahead nury?

Hav you ever been diagnosed with haadaches o migraines? Vi
Do you have 3 earming sabilty, dslxia, ADD/ADHD? YN
Hav you eve been diagnosed wih depesson, aiety a1
orater i e

e nyou iy s been s i Vi
ol e o
ot i medenios e e YN

COGNITIVE & PHYSICAL EVALUATION

Cognitive assessment
Standardized Assessmentof Concussion (SAC)*

Orientation 1 o et et sl

Whattime s i ight now? it 1hou)
Orentation score

Immediate memory.

st T T2 T3 Atenstewodist
cbow O DO nde  baby fnger
apple 01 EDTE wonkey _ penr
arpet fume  blanket
saade et leme
bobtle n o in
Total

SYMPTOM EVALUATION

How do you feel?
ping B —

Oifculyrememb

EEEECEECEEEEEEEEEEEEEEE

Mot emotonl

ity

Saanes

Totalnumber of symptoms s pse 2 =
ptomseveriyscore s 1) [——

Do the symptomsget werse with physal ctty? v

Do the symptoms gt werse with mental actty? v o

sef aed and cincian monitored

cindan ntenview sof aed it parentnput

ratings 1 you know the athite wel o o the inuy, how iferent s
e sl s ompaed o s sl 17
[Ee——

nodferent | verydiferent

an athlete’s readiness to return to competition after concussion.

Concentration: Digits Backward
st Tl A i

o 3279
718462 0041 539148
Toulors

Concentration: Month i Reverse Order (15 o s et

DecNov-OctSept Aug-ulJun May-AprMar-Feb-Jan

Concentiation score

Neck Examination:
fangeof motion Tenderness
Findings:

Upperand lower lmb sensationdsength

Balance examination

i
1 foot s tesed . s o on-daminant ) o

e it ghe
e rtc g .0
ooileg e o
Singlelog stance (ondanian ot Erors
Tandem sance on damiant okt b Erors
Andror
Tandem gait”
Time sl 4 ik seconds
Coordination examination

b coordination
Which arm vas tsted Lot mgh

Coordination score

SAC Delayed Recall*

R
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Nerve

Afferent (Sersory)

Efferent (Motor)

Test

1 Olfactory Smell: Nose - Identify familiar odors (e..,
chocolate, cofiee)

IL Optic Sight Eye — Test visual fields

L Oculomotor - Voluntary motor: Levator of eyelid; superior, medal, and

inferior recti; inferior oblique muscle of eyeball
Autonomic: Smooth muscle of eyeball

Upward, downward, and medial gaze
Reaction to light

IV. Trochlear

Voluntary motor: Superior oblique muscle of eyeball

Downward and lateral gaze

V. Trigeminal

Touch, pain: Skin of face, mucous membranes of
nose, sinuses, mouh, anterior tongue

Voluntary motor: Muscles of nastication

Comeal reflex
Face sensation
Clench teett; push down on chin
to separate jaws

VL Abducens

Voluntary motor: Lateral rectus muscle of eyeball

Lateral gaze

VIL Facial Taste: Anterior tongue Voluntary motor: Facial muscles Close eyes tight
Autonomic: Lacrimal, submandibular, and sublingual Smille and show teeth
glands Whistle and puff cheeks
Identify familiar tastes (e.g., sweet,
sour)
VIL Hearing: Ear - Hear watch ticking
Vestibulocochlear | Balance: Ear Hearing tests
(acoustic nerve) Balance and coordination test
IX Glossopharyngeal [ Touch, pain: Posterior tongue, pharynx Voluntary motor: Unimpo rtant muscle of pharyn Gag reflex
Taste: Posterior ongue Autonomic: Parotid gland Ability to swallow
X. Vagus Touch, pain: Pharyny, larynx, bronchi Voluntary motor: Muscles of palate, pharyn, and larynx | Gag reflex
Taste: Tongue, epiglottis Autonomic: Thoracic and abdominal viscera Ability to swallow
Say “Al"
X Accessory - Voluntary motor: Stemocleidomastoid and trapezius Resisted shoulder shrug
muscle
XIL Hypoglossal - Voluntary motor: Muscles of tongue Tongue protrusion (if injured, tongue

deviates toward injured side)
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Point of
injury

Orecion W

ofhead

oint of
maximum injury

Direction
of head

IMPACT DECELERATION ROTATIONAL ACCELERATION
(Contracoupe injury) (Rotation and side flexion of head)
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Red Signs of serious pathology + Cauda cquina sy

s about the relations|

Ith

Black Legislation restricting options for return to work

« Conflict with insurance staff over injury claim
+ Overly solicitous family and health care providers

Heavy work, with little opportunity to modify duties

MK, Linton S, Watson P fentification and management of psychological risk factors (yellow flags) in patients with

sontiil. Phes Ther §1:
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Condition Calcium [ norgaric Phosphorus | Alkaline Phosphatase | Calcium [Phosphorus
‘Hy perparathy roidism, primary | 1 1 T 1
‘Hy perparathy roidism, secondary | N- | R T 1
Hy perthy oidism, marked N 1 T 1
Hypothymidism N N N N
Senile osteoporosis N N N N
Rickets (child) 1 i N N
Osteomalacia (adult) N-| 1 N N
Paget discase RY 1 N N
Muiltiple myeloma 1 R1 T 1
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Pertinent Central Nervous System

Refl Site of Stimulus Nomul R¢

eflex ite of iomal Response Seguert

Jaw Mandible Mouth closes Cranial nerve V

Biceps Biceps tendon Biceps contraction C5-Co

Brachioradialis | Brachioradialis tendon or just distal to the nusculotendinous Flexion of elbow and/or pronation of C5-Co

junction forearm

Triceps Distal riceps tendon above the olecranon process Elbow extension/muscle contraction C7-C8

Patella Patellar tendon Leg extension L3-14

Medial Semimenbranosus tendon Knee flexion/muscle contraction 15,51
hamsirings

Lateral Biceps fenoris fendon Knee flexion/muscle contraction 51-52
hamsirings

Tibialis posterior | Tibialis posterior endon behind medial malleotus Plantar flexion of oot with inversion L4-L5

Achilles

Achilles tendon

Plantar flexion of foot

51-52






OEBPS/images/chp00001_icon03-9781455709779.jpg





OEBPS/images/chp00001_t0145_group0.png
FUNCTION: BASIC OR PERSONAL ACTIVITIES OF DAILY LIVING (ADLs)

Activity Exanples Activity Exanples
Bed activities Moving inbed Dressing activities Putting on clothes
Hygiene activities Managing pillows and blankets Transfer activities Tying laces
Eating activities Reaching for objects Walking activities Putting on socks and shoes
Sitting up Bed to chair
Brushing teeth Sitto stand
Bathing and showering Getting into car
Washing Level and uneven surfaces
Toileting Curbs and stairs
Combing hair Opening doors
Shaving Walking and carrying itens
Putting on makeup Distance and velocity
Using utensils Assistive devices
Cutting meat Gait deviations
Managing glass and cup
FUNCTION: INSTRUMENTAL (ADVANCED) ACTIVITIES OF DAILY LIVING (IADLs)
Activity Examples Activity Bxamples
Meal preparation Cutting vegetables Having sex Manipulating clothing
Light housework Tuming onoven Driving car Changing positions
Check writing Measuring ingredients Gardening Getting in and out
Shopping Dusting Communicating Tuming wheel
Washing dishes Adjusting pedals, mirrors
Mopping floorsManipulating pen| Kaeeling
Adding and subtracting Raking
Pushing cart Digging
Canrying groceries Watering
Reaching Using writing tools
Getting money out of pocket Using felephone
FUNCTION: WORK ACTIVITIES
Activity Examples Activity Examples
Lifting Fromtable and from floor Kneeling Onall fours and just knees
Carrying Snull and large objects Manipulating objects Pen,salt shaker
Stooping Wiping floor Clinbing Stairs and ladder
Pushing Broom Standing Slow and fast
Pulling Drawer and door. Walking
Reaching Into cupboard
FUNCTION: SPORT AND RECREATIONAL ACTIVITIES
Activity Examples Activity Bxamples
Walking Forward and backward Hitting Baseball bat
Jogging andsprinting | Sideways Swinming Tennis racquet
Cutting. Level and uneven surfaces Agility Golf club
Jumping and hopping | Different surfaces Open and closed kietic chain Different strokes
Throwing Inwater Speed and power Different kicks
Catching Circles Endurance Specific drills
Figure-eights Reaction time and proprioception|  Throwing and pushing
Crossover and sidestep Moving different sized objects at different speeds
Vertical and distance Aerobic and anaerobic
Forward and backward Cardiovascular and muscle
Level and uneven surfaces Blinking lights
Underhand and overhand
Two-handed.
Different objects

One- and two-handed.
Different sizes and weights
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Puncta

Tear sac
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Muscles Prone to Tightness (Postural Muscles)

[Muscles Prone to Weakness (Phasic Muscles)

« Gustrocnemiusand sleus
« Tbialisosterior

«Short hiparkctors

« Humerings

*Rectusfermoris

JT—

«Tenor fasiac latac

«Piriformis

* Erectorepinae (especially Lumbar, thoracolumbar, and cervical portors)
* Quadratus urborum

« Pectorlismsjor

« Upper portion of trpe zus

« Levatorscapular.

«Stemocleidomtoid

*Sclenes

« Flexorsof the upper limb

«Peronei
« Tbialisanterior

« Vastus edislizand aterlis

* Gluteus madmus medivs,and minimus
* Rectusabdorini

« Extermal oblique.

«Scrmtusanerior

« Rhormboids

« Lower portionof trpezits

«Short cervical flexors

« Extersorsof upper limb
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Galveston Orientation and Amnesia Test (GOAT)

Name Date of test

Age Dayoftheweek S M T W Th F S

Dateofbith Time AM

Diagnosis Date of injury

What is your name? (2) ——_______ When were you born? (4)
Where do you live? (4)
Where are you now? (city) (5) — Location (e.g., hospital) (5)
(unnecessary to state name of hospital)
. On what date were you admitted to this hospital? (5)
How did you get here? (5)
What is the first event you can remember after the injury? (5) —
Can you describe in detail (e.g. date, time, companions) the first event you can recall after injury?
(5)

Can you describe the last event you recall before the accident? (5)
Can you describe in detail (e.g., date, time, companions) the first event you can recall before injury?

(5)

What time is it now> (I for each 1/2 hour removed from correct time, to maximum of 5)

What day of the week is it? ________ (1 for each day removed from correct one)

What day of the month isit? (I for each day removed from correct date, to maximum
of 5)

What is the month? (5 for each month removed from correct one, to maximum of 15)
What is the year> (10 for each year removed from correct one, to maximum of 30)
Total error points

Total GOAT score (100 minus total error points)
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Congentric

Cocontraction
Action 1: Qe (" Cich i on)

Concentric

Isometric Isometric
Action 2: mmmm
Eccentric Concentric
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[ Visual Symptom | Associated Causes
Loss of vision Optic neuritis

Detached retina

Retinal hemorrhage

Central retinal vascular occlusion
Spots No patological significance”
Flashes Migraine

Retinal detachment

Posterior vitreous detachment
Loss of visual field or presence of shadows or curtains|  Retinal detachment

Retinal hemorrhage

Glare, photophobia

Trifs (inflammation of the iris)
Meningits (inflammution of the meninges)

Distortion of vision Retinal detachment
Macular edema
Difficulty seeing in dim light Myopia
Vitamin A deficiency
Retinal degeneration
Colored haloes around lights Acute namow angle glaucoma
Opacities inlens or comea
Colored vision changes Cataracts

Drugs (digitalis increases yellow vision)

Dotble vision

Extraocular muscle paresis or paralysis
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