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Pain

· Molybdenum  500 (g/day for 4 weeks In a single blind study, supplementation was more effective than placebo in relieving aches and pains and improving general health

· L-tryptophan:  2-4 g/day.  Double-blind studies and uncontrolled trials:  Reported to relieve pain in some, but not all, studies.

· D, L-phenylalanine 500-750 mg tid between meals.  Results have been conflicting.  The D.L form would be expected to be more effective than the L-form because the analgesic effect is believed to be due to the D- isomer which inhibits enkephalinase, thus inhibiting the break down of enkephalins.

Wound healing

· d-panthenol IM q 6 hr.  Animal studies, conflicting clinical trials:  Promotes wound healing, surgical trauma and may reduce the risk of postoperative ileus

· vitamin A

Acute Homeopathic Remedies 

	REMEDY
	ARNICA
	BELLIS PERENNIS
	BRYONIA
	RHUS TOX
	RUTA GRAVEOLENS
	LEDUM PALUSTRE
	HYPERICUM
	NATRUM SULPHURICUM

	Etiology
	Acute injury.Trauma. Overexertion of tissues. Sudden onset. Nervous shock from trauma
	Deep muscle injury & strain. 

Abdominal & pelvic muscles with radiation to legs. Surgery to deepest tissues.Injuries to nerves w/ soreness.
	Acute injury to serous membranes.
	Acute injury to muscles / tendons. Excessive muscular effort. Sprains, dislocations.
	Sprains; trauma to fibrous tissue, aponeuroses, tendons, ligaments, periosteum; physical overexertion; coccyx trauma; ocular strain (detail work.
	Trauma to capillaried in areas where skin is thin (around eyes, fingertips, toes) ; puncture wounds with little bleeding; insect stings
	Nerve trauma – central or peripheral nervous system; trauma with pointed objects; dental avulsions; crushing of extremities; torn-out nails; deep stings; ampitation pains (“ghost limbs”); post-concussion syndrome
	Cranial trauma –cerebrum, mdulla ( after-effects = hydrous dysmetabolism in nerve tissue

	Physical Symptoms
	Extravasation.Feels sore, bruised, as if beaten. Small joints: hand, wrist, ankle, foot, toe.
	Ache, stiffness, feeling of bruising.

Trauma to breast (Con), coccyx (Hyper), pelvis.
	Severe sharp, excruciating, stitching, stinging, shooting, pain at fixed points.


	Sriff, painful, restless feeling
	Senation of rupture, bruising; Stiffness and bruised pain; tendons feel too short; pain in parts of body in contact with bed ( constant change of position; low back pain 
	Blue-black suffusion of blood from damaged capillaries; sensation of bruising followed by numbness; “black eye”
	Acute severe stinging / stabbing pain that traverses course of nerve involved;  electrical shooting pains
	HA, insomnia, vertigo, memory loss, 

	General Sx and Modalities
	Bed feels too hard.

< touch, jar, motion, pressure, cold.
	< cold
	< slightest motion;       > pressure, lying on affected part.
	.< first motion, keeping still, cold damp  > slow motion, heat.
	< rest, cold, exertion, damp; > heat, wrapping, gentle motion.; feels need to move about and flex injured part.


	< movement; < night; < heat of bed; > rest; > immersing part in  ice-cold water
	< contact; < jolts; < cold damp weather.
	

	Emotional 

Sx
	Fear of someone touching or examining injured part.“I’m fine, Leave me alone.”– falls into stupor while answering questions.
	
	Irritable if disturbed. Wants to be left alone.
	
	
	
	
	Depression, slow comprehension. Sadness; weeping; irritability < morning, < spoken to, < mental effort.

	Other
	Acts in connective tissue and capillaries
	Venous congestion in legs.

Acts on muscle fibers and blood vessels.
	Hydroarthrosis
	Shoulder, wrist, hip, knee, ankle, foot.
	Sprains; tearing of insertions of ligaments and tendons; Tennis elbow, dislocations; carpal tunnel syndrome.
	
	Trauma to areas with rich nerve supply – fingertips, nails, dental pulp; 
	Acts on metabolism of intercellular fluids. 


Connective Tissue Disorders

Bursitis (acute or chronic)

Ultrasound 

	Vitamin B12
	1 ml IM (1,000 (g/ml), qd for 7-14 days, then taper according to response
	uncontrolled trial:   Injections do not need to be given near the inflamed bursa.

	Topical Treatment
	Apply vitamin E oil followed by 50-70% DMSO.  Apply 2-3 times per day for 1-3 weeks
	Clean the area of application (and the applying hand) before applying DMSO, as DMSO can carry dirt and microorganisms through the skin into the bloodstream.  Reduce the concentration of DMSO if it cause of the burning of the skin.  


This topical treatment can be used to prevent new scar tissue formation and break up old  scar tissue.
Cartilage Disorders 

(Osgood-Schlatter disease and Calve-Perthes disease)

	
	Manganese
	Osgood-Schlatter disease: Positive results have been reported at one clinic (Princeton Bio Center) with a combination of manganese, zinc and pyridoxine.

	
	selenium 200 (g/day for 1 month, then 100 (g/day in combination with 400 IU/day of vitamin E
	Osgood-Schlatter disease :Clinical observation- J. Wright:  Treatment frequently allows patients to return to normal activity.

	
	vitamin E 400 IU/day with selenium (200 mcg/day for 1 month then 100 mcg /day)
	Clinical observation- JV Wright


Osgood-Schlatter Disease

1.  Selenium, 200 mcg/day for 1-2 months, then 50-100 mcg/day for maintenance. Vitamin E, 400 IU/day. This treatment appears to produce sustained improvement in the majority of cases (clinical observation – Wright JV).

2. Supplementation with zinc, manganese and vitamin B6 have been reported to be helpful for patients with Osgood-Schlatter disease, as well as Calve-Perthes disease (clinical observation; J Orthomolec Psychiatry 1980;9:237-249).

Spinal Disc Degeneration

· Vitamin C 1-3 g/day:  One orthopedic surgeon has reported that supplementation with 1-3 g/day of vitamin C has greatly reduced the need for spinal-disc surgery.

Neurological Disorders

Carpal Tunnel Syndrome


Formed by the pisiform and tubercle of the navicular (scaphoid) proximally and the hook of the hamate and the tubercle of the trapezium distally.  This area is spanned by the transverse carpal ligament and contains the median nerve.  The syndrome associated with the carpal tunnel results from compression of the nerve resulting in restricted motor and sensory function. (Hoppenfeld)

According to Macgee


Carpal tunnel syndrome occurs most commonly in women between 40-60 years old, usually in the dominant hand (can occur b/l) or in younger patients performing repetitive movements or exposed to excessive vibration.  


Causes of compression include trauma , flexor tendon tenosynovitis, ganglion, arthritis, collagen disease, edema (20% of pregnant women).  Rule out cervical involvement if the Hx indicates it, particularly in double crush injuries.  Dislocation or subluxation of the lunate can also be a cause.


Generally, all symptoms are distal to the wrist although pain may refer to the forearm in severe cases.  The median nerve has motor distribution to the thenar eminence and sensory distribution over the thenar eminence.  Sensory impairment occurs in the fingers, not the palm.  Symptoms are usually worse at night and include burning, tingling, pins and needles and numbness in the distribution of the median nerve. 


Aggravation occurs with movement.  Atrophy and weakness to the thenar muscles (flexor and abductor pollicis brevis, opponens pollicis) and the lateral two lumbricales can occur in chronic cases

Dermatomes:

thumb and index:  C6

index, middle and ring:  C 7

Tests and signs:  Phalen’s test, reverse Phalen’s test (prayer test), Tinel’s sign

Treatments 

	Vitamin B6
	50-200 mg 1-2 x day.  If ineffective, consider PLP 50 mg bid-tid or a combination of pyridoxine and PLP
	Uncontrolled trials:  Effective. 12 weeks of treatment may be required to see a response, although some patients respond sooner. Doses up to 300 mg/day have been used in some studies, but patients taking more than 200 mg/day should be monitored because of potential neurotoxicity. If pyridoxine is ineffective, consider pyridoxal-5'-phosphate (PLP), 50 mg, 2-3 times per day, or a combination of pyridoxine and PLP, such as 100 mg/day of each (anecdotal). PLP should not be considered first-line therapy, as its absorption may be poor.

	Vitamin 

B-complex
	50 mg/day
	

	Riboflavin
	50 mg/day
	case report:  May enhance the effect of vitamin B 6 (Ann NY Acad Sci 1984; 81:7076-7078)

	Thyroid Hormone
	
	

	Manipulation
	
	


Sciatica

Rule out any space occupying lesion

	Various Neurological disorders:  sciatica, trigeminal neuralgia, Bell’s palsy, prevention of postherpetic neuralgia
	thiamine I M w/ vitamin B 12.  Typical dose regimen is 50 mg (0.5ml) of thiamine w/ 1,000 mcg (1ml) vitamin B12, 2-3 x week for 2 weeks or 3-7 x the first  week, then tapering according to response
	mostly anecdotal, 1 trial w/ Bell’s palsy:  500 mcg 3x wk for 8 wk (better compared glucocorticoids to Bell’s palsy- very little evidence for glucocorticoids in Bell’s palsy anyway)


Homeopathic Sciatica Remedies

	
	Etiology and Onset
	Location
	Extremities


	Quality of Pain
	Modalities
	Concomitant Sx

	Belladonna

Deadly Nightshade
	sudden, violent
	low back, hips and thighs, joints
	shooting along limbs, shifting

down thigh or along sciatic nerve to  the knee or heel, intense pain along the nerve pathway
	rheumatic, neuralgic, come and go, severe,  as if it would break
	< pressure, jar, noise, drafts, afternoon, night lying down

> semi erect
	Inflammation, spasm, swollen red shining joints w/ radiating red streaks, cold extremities

	Bryonia alba

Wild Hops
	hard water, sudden changes of weather
	small of  back, joints
	Knees stiff and painful, hot swelling of feet, red, swollen hot joints, constant motion of  L leg and arm, 
	stitching, tearing shooting pains in back and move down the leg,  stiffness, aching in every muscle
	< motion, warmth/ hot weather, pressure, morning, eating, exertion, touch

>rest, lying on painful side, pressure, cold
	wants to be left alone, irritable, dry mucous membranes

	Causticum  Hahneman’s Tinctura acris sine Kali
	Chronic, ailments from long lasting grief, sudden emotion
	L sided sciatica, joints
	feeling of paralyzed leg, leg feels contracted, tendon feels shortened, constant desire to move feet that does not alleviate Sx, restless legs at night
	Burning, rawness, numbness, rheumatic, arthritic, tearing, drawing
	< dry, cold winds, clear fine weather, cold air, jostling

> warmth, damp wet weather, heat of bed
	Intensely sympathetic, loss of muscular strength, progression to paralysis

	Colocynthis Bitter Cucumber
	seasonal transition,  occurs after anger, indignation
	L sided sciatica, spontaneous subluxation of hip 


	cramps, twitching, shortening of muscles, no comfortable position for the leg, thigh bound by iron bands or clamped w/ a vice
	Intense, neuralgias, cutting, twisting, grinding, sharp contracted, cramping, bruised, numbness leading to partial loss of sensation in the lower part of the foot
	<gentle touch, anger, cold, indignation, motion

> pressure, heat, doubling up
	difficulty walking, lies on affected d side, extremely irritable, becomes angry when questioned



	Gnaphalium

Cud weed
	mind:  very irritable, alternating moods, never wants to be left alone, hypersensitive to sensations
	cramping in calves and feet when in bed

-big toes- gouty
	cramps in calves and feet when in bed, intense pain along the sciatic nerve, gouty conditions
	esp. indicated when pain is associated w/ numbness of the affected part

-numbness alternates w/ pain

-cramps

-chronic lumbalgia
	<

>resting on back, drawing limbs up, flexing thigh on abdomen
	weight in pelvis, rheumatism, morning diarrhea, polyuria

	Kali carbonicum

bichromate of potash
	severe during pregnancy and after miscarriage,
	pain from hip to knee 

back:  stitiches in region of kidneys and R scapula, small of back feels weak, stiffness and paralytic feeling
	back and legs give out, uneasiness, heaviness and tearing in limbs, jerking, tearing pain in limbs, sensitive to pressure, limbs go to sleep easily,  itching of big toe w/ pain
	stitching, sharp, cutting

	<cold weather, after coition, early morning, soup and coffee, 3 am, lying on L and painful side

>motion, warm moist  weather during the day


	 very irritable, despndent, alternating moods, hypersensitive  to pain, noise, touch

	Kali iodum

iodide of potassium
	
	small back, coccyx and hip
	severe bone pains, rehumatism of knees w/ effusion, sciatica
	
	<night, lying on painful leg, warmth, damp weather

>open air, lying down, motion
	cannot stay in bed, glandular swellings, syphilis, diffused sensitiveness, sad, anxious, harsh temper

	Kalmia

Mountain Laurel
	nervous origin
	from hips to knees and feet, lumbar pains
	pains affect a large part of the limb, joints red hot, swollen
	pains hoot downward w/ numbness, fulgurating pains of locomotor ataxia weakness, numbness, pricking
	<leaning forward, looking down, motion, open air
	

	Rhus toxico-dendron

Poison Ivy
	after overwork and expo sure, an arnica picture that has become chronic
	tendons, ligaments and fascia, small of back
	limbs stiff, paralyzed, other joint or muscular problems
	Tearing, burning pains

Returns w/ rest
	< rest, initial movement, cold fresh air, wet weather, night

>continual motion, warmth, rubbing, lying on something hard
	Restless, in constant motion, 

	Tellurium
	
	R side
	contraction of tendons in knees
	all over body
	<while at rest at night, cold weather, friction, coughing, laughing, lying on painful side
	coughing, straining at night


Thoracic Outlet Syndrome

Anatomy:


Thoracic outlet syndrome can be a condition of vascular or neurologic compress.  Compression can be caused by tight musculature including the anterior or medial scalenes and the pectoralis minor. Compression can also occur in the space between the clavicle and the first rib and can also be associated with cervical ribs. Finally, compression can occur in the axilla if the axillary artery is compressed by either the pectoralis minor muscle or the coracoid process.

Signs and Symptoms:


Symptoms include numbness, tingling, weakness that are intermittent and positional. More than one nerve or dermatome is involved.  This condition may mimic or facilitate carpal tunnel syndrome or ulnar neuritis.  


DDx:  Thoracic outlet is a diagnosis of exclusion leading to about a 60% likelihood of a correct diagnosis.

Physical Exam:  all performed with patient seated, arms at sides

· Radial Pulse Tests

· Adson’s Test and Reverse Adson’s Test:  


Slightly abduct the symptomatic arm and palpate the radial pulse. Ask the patient to rotate the head toward the affected shoulder and then extend the head while the examiner rotates and extends the shoulder. Instruct the patient to take a deep breath and hold it for 5-10 seconds.  Repeat the test having the patient turn his/her head to the opposite side.




Disappearance of pulse indicates compression of the vascular component of the neurovascular bundle by the 



anterior scalene or a cervical rib(Adson’s) or middle scalene (Reverse Adson’s). Paresthesias or radiculopathy in the upper 



extremity indicate compression of neural component of neurovascular bundle.

· Halstead maneuver:  Palpate the radial pulse of the symptomatic arm and apply downward traction on the symptomatic arm while the patient hyperextends his/her neck.  A positive test is indicated by disappearance of the radial pulse.  If the pulse does not disappear, the test is repeated with the patient's head rotated to the opposite side.

· Traction Test: Slightly abduct the patient’s symptomatic arm and palpate the radial pulse. While maintaining contact with the 


pulse with one hand, apply traction from the patient's elbow with the other hand.  Compare both sides.




The pulse is decreased or obliterated on one side compared to the other in a positive test. However, a decreased or 



obliterated pulse on one side is only diagnostic if the test reveals no change in pulse quality on the opposite side.

· Wright’s Test:  Palpate the radial pulse of the symptomatic arm then abduct the arm to 180 degrees, noting the angle at which the radial pulse diminishes or disappears. Compare with the opposite side. 



Decrease or cessation of the radial pulse at a lesser angle on symptomatic the side indicates hyper abduction thoracic 


outlet syndrome.  However, if the asymptomatic arm demonstrates radial pulse dampening or cessation at the same
approximate  angle of abduction, the test is not positive
· Costoclavicular
 Maneuver:  Palpate the radial pulse bilaterally then extend the patient's shoulders and ask the patient to flex his/her cervical spine.  A positive is indicated if the radial pulse disappears in the symptomatic arm.

· Allen’s Test:  


With the patient’s elbow flexed and palms up, occlude the radial and ulnar arteries, one with each thumb. While 

maintaining occlusion, ask the patient to open and close the hand repeatedly to pump blood out of the tissue. Then ask the 

patient to open the blanched hand at which point release pressure from one of the arteries and notes the time it takes for the 

hand to flush with blood. Repeat with other artery


Circulation that fails to return within 5 seconds or less indicates vascular compromise.
· Reverse Bakody maneuver:  Ask the patient to abduct and externally rotate the symptomatic shoulder In order to place the hand on top of the head.  An increase in pain in this position is a positive sign and indicates interscalene compression of the lower branches of the brachial plexus.

· Roo’s Test:  Ask the patient to abduct both arms to 90( and flex the elbows to 90( with palms facing forward. Ask the patient to repeatedly open and close the hands for three minutes.  The affected arm should weaken.
· Shoulder Girdle Lift: Lifts the shoulder of the patient’s affected arm. If symptoms are relieved then a vascular etiology of thoracic outlet syndrome is suspected.
Treatment:

· Craniosacral:  diaphragm release

· MET

· Adjust:  upper thoracic, upper rib heads

Muscular Disorders

Muscle Spasm and Cramps

Alternative Names: 
DESCRIPTION AND ETIOLOGY 
Pathophysiology:

SIGNS AND SYMPTOMS
PE AND LAB

Essential: 

· Musculoskeletal:  Physical examination used to evaluate neuromuscular irritability wit muscle cramps include Chvostek's sign, Trousseau's sign, and deltoid or trapezius percussion (provoking fascicular spasm and dimpling). These tests are used to identify latent tetany. 

   Other systems: 

   Lab: 
Diagnostic Criteria

DDX: (ICD-9-CM 

Important Rule-outs for muscle cramps include malabsorption. Malabsorption can be investigated with stool analysis, serum beta-carotene, and the dark adaptation test. A history of GI surgery can be a significant factor in the development of malabsorption. Muscle cramps can occur because of vascular insufficiency. Vascular insufficiency can be evaluated with examination of pedal pulses, lower extremity BP, and examination for extremity skin color and nutriture. Hyperventilation with symptoms of facial paresthesias, and shortness of breath should be ruled-out. Electrolyte imbalance can be identified by finding abnormal tests for serum K, Na, CO2, CI, Ca, P, and RBC Mg. Deep tendon and superficial reflexes can be examined to test for neurological disease. Muscle disease can be tested for with serum CPK. Endocrine disease can be identified by identifying symptoms and signs of endocrine disease and by evaluating blood PTH. T 3, T 4. TSH, cortisol, and serum Na/K ratio. Nutritional deficiencies can be evaluated by taking a dietary history, and by examination for signs of nutrient deficiencies. 

TREATMENT

Naturopathic treatment should be directed to underlying etiology.

Nutrient Therapeutics 

· Calcium, magnesium, vitamin E, flavonoids

· In an uncontrolled study, the combination of vitamin B12  IM was also effective in 16 elderly patients. 

· For Blepharospasm specifically:  choline 2-6 g/day:  Uncontrolled study:  helpful in 3 of 8 patients

Botanical Therapeutics
Cinchona (quinine), Valeriana spp. (Root), Passiflora incarnata (herb), Viburnum spp. (bark), Scutellaria lateriflora (herb), and Actea (Cimicifuga) racemosa (root). 

Conventional Tx.: 

COMPLICATIONS/REFERRAL GUIDELINES

REFERENCES:

Muscular Dystrophy

1.  Coenzyme Q10: Supplementation with 100 mg/day improved cardiac function and general well-being in patients with various types of muscular dystrophy (small, double-blind trial).

2.  Creatine monohydrate: Supplementation with 10 g/day (5 g/day for children) for 8 weeks significantly increased muscle strength and activity levels, compared with placebo, in patients with various types of muscular dystrophy (double-blind, crossover trial). There was a similar response to treatment for all types of muscular dystrophy studied.

3.  Selenium (for myotonic dystrophy): Supplementation with 1.0-1.8 mg/day of selenium (as sodium selenite), usually combined with 500-600 IU/day of vitamin E, resulted in subjective and objective improvement, including improvements in grip strength and gait (2 uncontrolled trials). Other forms of muscular dystrophy have not responded to selenium.

Vitamin D-deficiency myopathy

· Vitamin D supplementation for 6 weeks:  5 cases of severe proximal myopathy due to vitamin D deficiency have been reported.  All were wheelchair bound.  All diagnosed for other conditions such as Crohn’s, carcinoid syndrome and others.  4/5 became fully ambulatory, the other improved significantly
Fractures

Definition
A complete or incomplete break in the continuity of bone or cartilage.

(Describe the distal segment relative to the proximal segment in fractures and dislocations.)

CLASSIFICATION

Simple vs. Compound Fractures

· Simple (closed):  No contact of the fracture with air; no wound extending from the bone injury to the surface.  (Not necessarily “simple" to treat.)

· Compound (open):  Contact from the bone injury to the surface.

1. primary:  trauma; immediate skin break and air contact

2. secondary:  surgery or skin sloughing off

Complete vs. Incomplete Fractures

A.
Complete - continuity of bone completely interrupted

1.  non-comminuted (one clean break; no extra fragments)




a.  
single



  

1) oblique:  occurs in younger, more pliable bones (protein osteoid)





2) spiral







3) transverse:  occurs in older, less pliable bones, less protein matrix and more relative mineral.  Also often





    occurs in bone pathology - smooth margins because bone doesn't hold together well.





4) longitudinal - not common




b.
multiple:  
2 complete separate fractures in one bone




c. 
avulsion:  
pulling off at a ligamentous or tendinous insertion. Usually involves a tuberosity or bony 





process.  Ex: "flake fracture" (as in sprain) same as "cortical avulsion"

d. chip:  chip off corner, usually by a direct blow.  Often at M-C or M-T and phalanges. (if the chip travels into the joint capsule, stiffness results)



2.
comminuted - more than 2 fragments at one site




a.
T - most common at distal femur




b.
Y - most common at distal humerus




c.
V - usually in shafts of long bones




d.
crush -
multiple small fragments w/o necessarily a significant amount of displacement.  Common in 





calcaneus and phalanges.




e.
stellate - star-shaped.  Ex: skull


B.
Incomplete - usually not much displacement, but can develop angular deformity



1.
greenstick -
bending of one side of cortex and buckling of other side. Usually occurs under age 12.



2.
impacted -
fracture fragments driven into each other along fracture line. Ex: "compression" fracture.




Radiopacity along fracture line and disruption of trabecular pattern.  Possible sharp angulation at cortical surface.




Often superior segment overlaps inferior as in longitudinal compression, telescoping.  Common in vertebral body, 




calcaneus, femoral neck.



3.
infractions -
very small disruption to cortex, enough to cause callus.  




Ex: endplate fracture in corticosteroid therapy.



4.
buckling -
osteoporotic bone; angular deformity; "bent stem of flower"



5.
torus -
cortical "wrinkling"  Ex: at wrist in childhood fall onto hand.



6.
penetrating -
object strikes cortex and penetrates one surface but not other.  Ex: bullet wound

Stress, Fatigue, Occult Fracture:  Mechanical stress causes loss of cortical continuity - repetitive microtrauma.


Normal bone subjected to abnormal stress.  Usually cannot be seen on x-ray until reparative process has begun, maybe two weeks after


fracture occurrence, due to resorption of the fracture line and callus formation. Within the first 10 days or so, the fracture line


tends to widen, as debris is cleaned up.  Callus starts at roughly 2 weeks.  Either event may make a subtle fracture 


more visible. Therefore, if a such a fracture is suspect then reorder imaging at such time.

· Examples: metatarsals, especially 2nd and 3rd, soldiers and athletes (marathon runners and ballet dancers) 



tibia (marathon runners and ballet dancers); 1st  and 2nd ribs from heavy pack, other ribs due to prolonged 



coughing.

· Signs and Symptoms: continued pain, but no visible radiographic sign at first.

· Treatment:  Heals well when (if) stress is removed.

Pathological Fracture: The term insufficiency fracture may be heard, which is a type of pathological fracture.  It  is just like a stress

fracture, except that it occurs in abnormal bone as a result of normal stress. Occurs thru a bone already weakened by pathology.  Usually 

transverse with smooth, even rounded, corners. Can be benign or malignant. 


Causes may include:  osteoporosis, Paget's, fibrous dysplasia, osteogenesis imperfecta, osteopetrosis, many

kinds of tumors, both benign and malignant, metastatic carcinoma.

SPECIAL FRACTURES

· Colle fracture:  "Silver Fork Deformity"


A transverse fracture of the distal aspect of the radius and ulna within one inch of the joint.  The distal fragment is displaced dorsally. 


This is a common fracture and the most common fracture of wrist.

· Scaphoid fracture:  Most common fracture of carpals and it does not heal well allowing for a higher risk of necrosis.
· Diastasis:  pulling apart a synarthrosis or amphiarthrosis such as in the skull sutures, sacroiliac joint and  pubic symphysis

· Spinal Fractures:
· Jefferson fracture:  burst fracture of C1 (atlas), due to axial loading, such as diving into shallow pool, or otherwise landing on top of head.

· Hangman’s fracture:  fracture/dislocation of C2, the injury that is intended to cause  death from hanging; also may occur due to the sudden extension that occurs in a severe auto accident when the unrestrained victim smashes his face against the front window.

· Odontoid fractures:  mach lines are common here.

· Seatbelt fractures:  almost purely traction fractures, rather than compression, due to the “ramping” (straight up) action that occurs in a victim restrained by a lap belt.

· Skull Fractures:  Fracture line may persist indefinitely because of intramembranous bone formation.

Evaluation:

Physical Examination:  immediately stabilize

Evaluation

· tuning fork test

· percussion test:  

· x-ray:  AP lateral, AP open mouth

X-RAY







Extremity fractures can be subtle.

· Excellent image quality is demanded and a slow speed film/screen speed (100 speed) is required for increased detail

· Careful patient positioning is required to avoid distortion and detect subtle displacements.

“fat pad sign”:  Trauma-induced effusion and/or intra-articular hemorrhage may distend adjacent soft tissues and/or fat pads 

Mach line:  An overlay shadow that occurs when one structure overlaps another, there is often a radiolucent line at the interface.  This can be confused with a fracture.  Solution is to look at another available view, or order/perform a follow-up spot view.  Changing the perspective will either move the questionable shadow or will make it disappear entirely.

Cervical X-ray in children:  It is probably not worth it to order bending spinal views on children.  


a.
It is difficult to obtain the precise patient positioning necessary to allow accurate analysis.  


b.
Children normally have greater ligamentous laxity and therefore greater intersegmental motion. 


c.
Cervical facet planes are more shallow, allowing greater intersegmental motion than seen in adults.

d. The above two points create the well known “pseudosubluxation” appearance at C2, which is a normal appearance that may 



cause alarm to the uninformed.

Fracture Repair
1.
Granulation tissue

Traumatic exudation with hematoma formation; invasion and organization of the hematoma by granulation tissue.


Hemorrhage causes swelling and pain.


Cells at the fracture site die due to lack of nutrition (avascular necrosis).  Their calcium goes into solution  (produces radiolucency on x-ray)  Osteoclastic activity occurs to remove debris (phagocytosis).


Decalcification of ends of the fragments is a favorable early sign that healing will occur (re-x-ray in 7-10 days if question) but it is no guarantee that union will develop.


The fracture that is not going to unite shows the development of smoothness at the fragment ends that were formerly rough.

2.
Osteoid tissue (protein matrix)  ("woven bone")


Osteoblasts come along the border of the fracture under the periosteum and endosteum and lay down osteoid.


This process starts in 4-5 days and is complete at about the end of the second week; if uncomplicated.


The fracture is healing but can't see it on x-ray yet because there is no calcium (the pH is not yet receptive to calcium).

3.
Callus formation (calcification)


Calcium is deposited in osteoid matrix.  Occurs roughly 10 days to two weeks after the fracture.


Callus is the most reliable sign of beginning union.


Callus formation is more prominent beneath large muscle masses.


Little callus occurs in the phalanges or anterior aspect of the tibia.


There is no callus in intracapsular femoral neck fractures because no periosteum in the capsule.


There is no callus in the skull vault because the skull periosteum has no osteogenic properties.  A skull fracture in an adult may retain a fracture line visible on x-ray indefinitely.


The process of callus formation varies (see discussion on rate of union).*

4.
Modeling

Varies with age, site, stress, etc.

COMPLICATIONS OF FRACTURES
1.
Infection

2.
non-union, neoarthrosis

3.
deformity - epiphyseal growth disturbances

4.
avascular necrosis

5.
traumatic arthritis

6.
Volkmann's ischemic contracture


Arterial supply to muscle destroyed by bone spicule and muscle dies (degeneration) unless surgically corrected in less than 48 hours - surgical emergency.


Signs:  pain, pallor, pulselessness, paresis

7.
soft tissue injury

8.
fat embolism


In a large bone, especially the femur in an adult, a fat embolus can be released, which travels to the lungs, causing significant morbidity or mortality.

9.
local myositis ossificans

10.
reflex sympathetic dysfunction (RSD) (Complex Regional Pain Syndrome, Type I)  Causalgia (CRPS Type II)


Vasomotor disturbance.  Severe burning pain, hyperalgesia, allodynia.


Bone manifestation is Sudeck's atrophy - mottled, diffuse osteoporosis distal to the fracture (but can certainly occur without fracture also)

BONE UNION (CALLUS)
Rate of Union
Great variation based on many favorable and unfavorable factors:

· site of fracture (some sites are subject to delayed healing: distal tibia, carpal navicular, mid humerus, distal ulna, phalanges)

· amount of displacement (the more displacement, the more difficult to heal)

· age of patient - much more rapid in younger individuals





Age



Healing Time



Up to 4 years

2 -  4 weeks




4 years to adolescence
4 -  6 weeks




adolescence to young adult
6 -  8 weeks




young adult to age 40
8 - 10 weeks







40-60



10 - 12 weeks




over 60



    ?     ?

CHILDHOOD EPIPHYSEAL INJURIES
EPIPHYSEAL FRACTURESPRIVATE 

Often accompanied by fracture of adjacent ossified bone.

Fracture through epiphyseal plate cannot be seen because of its radiolucency (cart).

Only noted if displacement - compare with opposite side ("comparative films")

Can easily affect growth - can cause shortening and deformity.

Salter-Harris Classification of Epiphyseal Fractures
  I.
epiphysis displaced (fracture thru epiphyseal plate)


( periosteum and blood vessels preserved


( often a birth injury


( good prognosis

 II.
epiphysis displaced and triangular metaphysis fracture


( most frequent at distal femur and tibia


( usually good prognosis

III.
epiphysis displaced and vertical fracture thru epiphysis


( blood vessels intact


( usually good prognosis

 IV.
vertical fracture thru epiphysis, across epiphyseal plate and thru metaphysis


( open reduction usually necessary


( growth deformity if displacement remains

  V.
longitudinal compression of epiphyseal plate


( can cause shortening


( usually not recognized at the time of injury



Deformity and shortening occur, and diagnosis is made in retrospect.

Types IV and V are most important to distinguish if at all possible.

Two years is considered minimum before one can exclude the possibility of shortening or deformity.

*  Radiograph at 2-6 mo intervals.

Epiphyseal fractures should be reduced as rapidly and completely as possible.

Open reduction may be required.

If deformity:  Osteotomy; epiphysiodesis (stapling) on opposite side.

Heel spurs

	vitamin B12
	IM, 1000 mcg daily for 7-10 days then taper depending on response
	uncontrolled trial, w/ spurs the pain resolves but still visible on x-ray


