SCOLIOSIS  (DR. DECICCO’s PRESENTATION)

1.	General information about Scoliosis:

	( Radiograph was of 60 year old woman who had scoliosis since her teen years. The scoliosis, although 

   	   severe did not impact on her Cardio pulmonary system.

	( Note that the lumbar vertebrae are almost fully in a “lateral” view in this “AP” projection

	( We know that most curvature occurs in the “coronal” plane & that it is unusual to have an increase in 

   	   kyphosis or lordosis. 

	( We know that scoliosis has its beginnings around the Y axis as a rotational component, then followed by 	

   	   coronal plane curves & in some cases kyphosis & lordosis.

	( Scoliosis is a contiuum from its Functional form to its Structural form & most curves start out as being 

	  functional

	( 30( is a red flag & is important due to Buckling Coefficient & if goes beyond this, the body will be unable 	

	      to stop  the progression even if the nervous system catches up. 



2.	Pathology:

	( The ribs on the side of the convexity are pushed posterior & spread wider apart

	( The ribs on the side of the concavity are pushed anterior & much closer together (may cause Cardio 

       	       pulmonary problems)

	( The vertebral body shape is distorted towards the convexity & S.P. bent towards the Concavity

	( The Spinal canal is grossly distorted & there is wedging of the disc with cortical thickening.



3.	Classifications of Scoliosis:



CLASSIFICATION & SUBTYPE�FOR ALL TYPES SCOLIOSIS OR IDIOPATHIC ONLY�SYMTOMATOLOGY & FINDINGS��Curve Magnitude�All scoliosis�Mild 10-19(; Moderate 20-29(; Severe 30(+

Cardiopulmonary problems above 45( generally��Degree of Flexion

Structural 

  (cannot reduce on side 

   bending)









Transient Structural



Functional 

(non-structural)�

All Scoliosis













All Scoliosis





All Scoliosis

�

Congenital with or without neurological deficit (ie: blocked vertebrae, hemifusion etc)

         ( Neuromuscular involvement (neuropathic: C. palsy;  myopathic: Muscular

           dystrophy)

         ( Mesenchymal (Marphan syndrome, Schroyder disease that is self limit)

         ( Trauma (surgery, fracture scar formation  after radiation TX for cancer) 

         ( Idiopathic (largest category 70-80% of structural scoliosis)

Secondary to acute medical condition  such as Sciatic inflammation  or inflammation of nerve root or psoas abscess

        ( Will not reduce on side bending due to pain caused by medical condition

Postural is always reducible & seen within first 10 years of life

        ( With Adam’s test scoliosis will disappear

        ( Scoliosis may also be secondary to a leg length discrepancy, hemipelvis etc��Age of onset

Infantile



Juvenile



Adolescent�

Idiopathic only



Idiopathic only



Idiopathic only�

Age is birth to age 3; mostly affects males & Left thoracic curve. It is most often seen in Europe & resolves spontaneously

4-10 years without gender predisposition (almost always Right Thoracic) Average age of recognition 6 years

Adolescent Idiopathic Scoliosis occurs 10 years to skeletal maturity. Females affected more than males by 5:1 or 9:1 (depends on study)��Presentation�Idiopathic Only�(      Generally determined via Radiogrphic findings & fall into 4 categories

Right Thoracic curve (most often seen) occurs T4-T11/12 & is considered a Primary curve that becomes structural at early stage. Involves cosmetic risks, impaired Cardio vascular/pulmonary function

Right Thoracolumbar curve (next most seen) occurs T6-L4 & is also a primary curve but less degree of dysfunction/distortion

Double major S curve (more rare) with Primary Right Thoracic & Secondary Left Lumbar curves. The right curve is structural & the left one is functional

Left Lumbar curve (Rare) occurs at T11-L5 & is not very distorting but may cause problems with childbirth.

RED FLAG: Any other curve is indicative of possible pathology & warrants a thorough patient assessment (especially  Left Thoracic curve which may indicate Arnold Chiari syndrome��

�SCOLIOSIS  (DR. DECICCO’s PRESENTATION)



4.	ETIOLOGY OF ADOLESCENT/JUVENILE IDIOPATHIC SCOLIOSIS:

	( It must be understood that a combination of both categories must happen for scoliosis to occur in 	   a patient

	( It is generally accepted that there are underlying genetic & sex linked predisposition 

	( There are multiple risk factors that are at play here & may be divided into two categories:



CATEGORY�EXPLANATION & FACTOIDS��Biomechanical (Anatomical)�Linked to early rapid growth spurts of the spine & the fact that the vertebral body grows 50% in height whereas the diameter only by 15%. This is especially true in females that may have slender vertebral bodies & their growth spurt occurs 2 years earlier than in males

Some kids may have a significant L/S angle with little lordosis & kyphosis (kyphosis only in upper thoracic is seen) due to abnormal body wedge ratio & disk angles [Z curve]

Generalized familial ligamentous instability may  contribute to this type of scoliosis

Defects in collagen  x linkage  & proteoglycans lead to significant tissue changes (similar to changes caused by trauma). This is an EFFECT of scoliosis & not a cause of it

Transient mechanical stresses ��Neurological (physiological)�It would appear that the “peripheral” nervous system outgrows the “CNS” for a while. 

This leads to dysfunction of the “Postural Righting System” that is comprised of:

         - vestibular    - Ocular    - Somatosensory/proprioception apparatus

The CNS is controlled via Cortical integration of peripheral inputs & Cerebellar control of Motor Function

Rapid scoliosis shows a deficiency in  one or more of these systems

Experiments show that children with scoliosis do not perform well on peripheral motor tests

It would appear that the CNS doesn’t recognize when a vertebrae is out of place. It simply assumes that whatever position the vertebrae is in is neutral.  (becomes a viscious circle leading to twisting of spine)

Moreover a point is reached where even if the CNS wanted to correct it would no longer be able to do so. This is Called the Buckling Coefficient��



5)	 ASSESSMENT:



	( The Following radiographs should be taken  in the standing position:

		- AP Full spine 		- Neutral Lateral & Lateral Flexion to convexity

		- Assess all sagittal/coronal curves, iliac crests for Risser’s sign & femoral head heights

	( Assess Risser’s sign to determine the skeletal age as follows:

		- 0 = 5-6 yrs growth left		- 5 = growth complete 

                 ( Females that are at 4 have decreased risk of progression . Males must reach 5 to be out of  risk area. 

	( Use Cobb’s method of radiographic measurement to determine the curve initially. Then 

	      measure with a “Scoliometer” to measure angle of  “Rib Humping”. Measure also the height of 		      	      shoulders, pelvis & the leg length differences. 



6)	MANAGEMENT:



	( Traditional medicine had a wait  & see approach, bracing, electric stimulation & exercise

	(  Avoid intense aerobic exercise. Anaerobic bilateral exercises much better

	( 1-2% of population suffer from scoliosis



	( DR. Decicco’s Protocol:

		1.	Correct Intersegmental Dysfunction (subluxation esp. C0/C1, C1/C2, C2/C3, SI 				& ankle joints) areas high in proprioception

		2.	Mechanical curve correction using Cox Flexion/distraction

		3.	Lateral Elect. Surface Stimulation (LESS) to create a bilateral Muscle difference

		4. 	Exercise discouraging unilateral aerobic type

		5. 	Sensory Motor Stimulation (wobble board) & finally possibly bracing



�THORACIC OUTLET & COSTAL JOINTS



1)	CONDITIONS INVOLVING THORACIC OUTLET:



	• 5 conditions exist as follows:

		1.	Arterial:		- due to a well formed cervical rib or incomplete first rib

		2.	Neurological:	- fibrous bands associated with rudimentary cervical rib or large C7 TP

		3.	Clavicular:	- Post traumatic secondary to clavicle fracture

		4.	Venous:		- AKA “Effort Thrombosis”. Occasionally in young patients w/out risk 					  factors.  MOST COMMON vascular problem in Athletes & have 						  occurred   following mild exertion. Only 6% of deep thrombi but 90% have 					  favorable prognosis.

		THE FIRST 4 ARE AUTHENTICATED.



		5.	TOS (subjective):	- most frequently cited in literature & in 1935 named “Scalenus Anticus 					  Syndrome”. NOW we call it “Thoracic Outlet Syndrome”

					- 2 possibilities:

						- Hypotonic shoulders (mostly women; responds to exercises)

						- Post Accident (whiplash type of injury)  Surgery by resection of 						 first rib have not proven the second variety of this syndrome.



2)	THORACIC OUTLET SYNDROME OVERVIEW:



	• Has a Vascular & Neurological aspect to it. 

	a.	Vascular aspect:

		• Indication of subcalvien vessel interference or distribution of symp. vasomotor fibres

		( Diminished Radial (obliteration on shoulder abduction/extension or Adson’s test)& Ulnar pulses

		( Bluish hands with “dead” finger symptoms & cramps in hand/fingers

		( Pulsating lump above clavicle & limb may develop claudication & ultimate gangrene/ulceration of 		     digits



	b.	Neurological aspect:

		• Interference with brachial plexus &/or associated autonomic neurons

		( Hormer’s syndrome (ptosis, myosis, Facial Anhydrosis)

		( Median nerve affected with Upper plexus compression

		( Ulnar nerve affected with Lower plexus compression

		( C8-T1 paresthesia that is often bilateral. Numbness that is subjective (w/out actual sensory loss)

		( T1 muscle weakness & wasting with clumsiness, can’t do up buttons, or carry out small repetitive 		      finger movements

		( Pain in hand, forearm & arm with spasmodic hypertonic finger flexors (flexor cramp)

		( Clinical diagnosis confirmed by Conduction velocity tests



3) 	CLINICAL PROGRESSION:

		

		• Varies greatly from patient to patient with frequent remission. Signs & symptoms are rarely only vascular 		  or neurological



4)	CAUSES OF TOS:



		• Loss of tone shoulder girdle muscles

		• Postural weakness or changes

		• Other such as Obesity, pregnancy, congenital anomaly or exostosis

		• Anterior Scalene Tightness: 		- compression of interscalene space by ant./mid scalene due to 						  nerve root irritation, spondylosis or facet inflammation (muscle 

						  spasms)

		• Pectoralis Minor Tightness:		- compression beneath Pec. Minor tendon & coracoid process due 						  to: repetitive arms over head movements

		• Costoclavicular approximation:	- compression of space btwn clavicle, 1st rib & muscles/ligaments 						  due to: postural deficiency or carrying heavy objects

�THORACIC OUTLET & COSTAL JOINTS



5)	DIFFERENTIAL DIAGNOSIS:



	•A number of factors are possible such as:

		- Cervical spondylosis	- Cervical Rib	- Syringomyelia		- Shoulder Arthropathy

		- Pancoast tumour		- Ulnar/Carpal Tunnel syndrome		- Hormonal imbalance



		WE WILL LOOK AT: CERVICAL RIB & SHOULDER ARTHROPATHY



	a.	Cervical Rib:

	

		( Pain (especially if provoked by repetitive overhead movements) proximal initially then moves down the 

		       arm (usually medial but may go lateral)

		( Fingers may become icy cold & numb at room temperature

		( Paraesthesia that may be patchy at first (hyperasthesia of some fingers & dysesthesia of others)

		( Muscle weakness & wasting (especially small hand muscles)with weak grip

		( PAIN WORSE AT NIGHT



	b.	Shoulder Arthropathy:

		

		SC Joint:

		• During shoulder elevation sternal end clavicle moves down 30-60( & rotates backward 50(

		( Test scapular mobility before assessing the SC joint

		( SC joint problems secondary to cervical & upper thoracic joint problems

		( Look for arthrosis (minor to advanced), subluxation, trauma, dislocation/subluxation

		( Patient may present with:  	- Upper medial pectoral pain (SC joint)

						- Upper lateral pectoral pain ( referred lower Cervical/upper 							  Thoracic vert. joints

						- Lower paramedian thoracic pain (referred upper Thoracic)

		( Overpressure of cervical rotation toward painful SC joint provokes pain in SCM & Scalenes



		AC Joint:

		• AC joint is essential in shoulder movement rotating outward 15( in early stages of elevation. After 135( 		   of elevation another 15( of outward gliding occurs

		( AC joint problems secondary to Degenerative changes, Minor subluxation or Trauma

		( Pain is localized to joint but may refer  to forearm with little or no ROM deficit

		( Painful movement in full elevation & overpressure, Active shoulder shrug or extreme glenohumeral 		      movement

		( Look for the following signs of AC joint changes:

			- acute tenderness at superior aspect of joint

			- severe provocation of pain on gentle traction across the chest

			- localized pain on passive A-P gliding tests

	

		Treatment:

		( Manipulate the joints & soft tissue work with rehabilitation program that includes:

			- postural retraining		- movement retraining	- strength/stretching
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6)	COSTAL JOINTS:



	a.	Breathing Mechanism:

		• 1st, 2nd, 3rd rib move little during quiet breathing. The Costotransverse/costovertebral move ALOT		• Accessory muscles of inspiration are SCM (elevates Sternum) & Scalenes (elevate & fix upper ribs)

		• On expiration we use internal intercostals, external/internal obliques, Rectus/transverse abdominus & 		  diaphragm (slow exhalation).



	b.	Acute & Chronic Elevation of 1st/2nd/3rd Ribs:

		( Ipsilateral upper cervical & suboccipital pain with antalgia of slight ipsilateral flexion with 			      contralateral hand holding ipsilateral YOLK (Upper traps)

		( Oppressive dull nagging deep ache that may have burning over ipsilateral upper trap at root of neck

		( Occasional hyperaesthesia & subjective heavy upper extremity feeling

		( Restricted cervical rotation toward ipsilateral side (upper traps tight & painful) with restricted cervical 		      lateral flexion towards contralateral side

		( Involved side has pain during extension & pulling sensation during flexion (can’t lift head off bed)

		( Deep inspiration may provoke pain & may be difficult to pull & lift arm

		( Palpation shows hypertonicity & tenderness of ipsilateral trap. with elevated/prominent rib & C2/3 		     tenderness

		( The prominence of the rib attaching at Sternal angle may be painful. There will be tender Pectoralis 		     fibres with TrP (2nd RIB ONLY)

		( Cervical lateral flexion/extension provokes upper Pec. pain & second rib angle is very painful, 			      restricted     & patient’s presenting  pain is elicited. (1st & 3rd RIS DO NOT DO THIS)

		( Patient complains that there is something “stuck” at anterior chest & painful prominence at sternal 		      attachment  with exquisite tender posterior angle of attachment. Deep chest pain upon compression of 		      anterior attachment.  (3rd RIB ONLY)

		( More common before age 50 & possibly in young adults. Problem aggravated by raking/sweeping



		• Muscular causes:

			- 1st rib: anterior/middle scalene, serratus anterior, subclavius, intercostals

			- 2nd rib: posterior scalene serratus anterior, levator scap & intercostals

			- possible anterior muscle hypertonicity

		• Ligamentary causes:

			- costoclavicular

		• Other soft tissue:

			- Suprapleural membrane



		Treatment:

		

		( Adjust the problematic rib & vertebral attachments/segments

		( Soft tissue stretching of muscles & strengthening 

			- If due to tightness do (  PFS (Post facilitated stretch) or ART

			- If due to hypertonicity do ( PIR (post isometric relaxation) & TrPPR (trigger points with 			  pressure release)



�THORACIC INTERVERTEBRAL & SCAPULOTHORACIC/COSTAL JOINTS

1)	FLATTENED UPPER THORACIC REGION:

	a.	General Presentation:

		• Described in 1906 (in Modernized Chiropractic)

		( Unilateral cervical headache with neck pain Asymmetric neck restriction .

		( Patient has upper thoracic/hemithoracic pain with non radicular arm pain & may co-exist with frozen 		      shoulder

		• The upper thoracic region appears flattened & at times lordotic upper/mid thoracic spine & a localized 		   Dowager’s   hump at C7/T1. There may be upper/middle trap prominence with Scapular prominence.

		( patient presents with “rounded shoulders” with stiff hardened forward curved upper thoracic region. 		      Kyphosis ends at distinctly different lower neck

		( Vertebral & upper rib joint fixation with region T6 & ( being tender, board like & sore

		( Patient is usually middle aged woman with constant dull ache across YOKE & upper back. Also has 		      painful stiffening of both glenohumeral joints. There is aching & heaviness in the arms with morning 		      stiffness.

		( Can’t work with hands held above their head (ie: change light bulb or hang curtains)

		( There is restriction in Abduction & external/internal rotation of the shoulder with tight pectorals.

		( Head & neck extension is limited due to reduced cervical/upper thoracic motion segment motion

		( Throat line (as seen laterally) does not approach vertical even in full extension.



	b.	 Radiographic findings  

		• Unremarkable but there may be some cervical spondylosis



	c.	Palpation:

		• General stiffness with lack of resilience. Tenderness of ipsi or contralateral upper rib angles

		• C7-T1 vertebral segment is stiff & lowered cervical accessory movement rigidity



	d.	Treatment:

		( Adjust the subluxations & address muscle tightness, hypertonicity. Then address postural retraining & 		     proprioceptive rehabilitation

		( Postural retraining & proprioceptive rehab are to maintain ROM, Breuger’s relief position, Breathing 		     Pattern retraining. Also use Rocker board, Swiss ball, etc.



THORACOLUMBAR FASCIA

1)	THE FASCIA & IT’S FUNCTIONS:

	a.	Gross Anatomy:

		• Transverus Abdominus originates from the deep layer of the thoracolumbar fascia (TLF). The middle 		   TLF attaches to the TP’s & the posterior portion attaches to the SP’s of the Lumbar vertebrae.

		• If tensile stress is ( in TLF, the amount of rotation & translation is limited. (( lateral tension of TLF by 		  contracting Transverse abdominus limits vertebra rotation/translation)

		• The TLF & transverse abdominus must be slack to allow for joint movement

		( In vivo, superficial lamina will be tensed by contraction of Latissimus Dorsei, glut max & erector 		      spinae.  The deep lamina will be tensed by Biceps femoris. In some specimen, below L4 tension was 		      transmitted to C/L side. 

		( Essentially, hip, pelvis & leg muscles interact with the arm/spinal muscles via the TLF

		( EMG studies show that the Lat Dorsei & Contralateral Glut max. contract as a functional couple 			     thereby assisting in rotation & stabilizing lumbar spine & SI joint.

		( Studies show that the TLF maybe deficiently innervated in patients with low back pain

	

	b.	Sacroiliac Ligament:

		• There is little data on functional & clinical importance of this ligament but in patients with non specific 		   lowback pain or peripartum pelvic pain this region is often tender.

		• Forced Nutation reduces the tension on the ligament whereas Forced Counter Nutation increases tension 		   of Long Dorsal SI Ligament (the reverse holds true for the Sacrotuberous ligament)

		• Tension in the  Long dorsal SI ligament ( during ipsilateral Sacrotuberous ligament loading & erector 		   spinae muscle loading.

		• Tension ( with traction to Glut Max & with simulated contraction of the Latisimus Dorsei muscle



	c.	Conclusions:

		• The long dorsal SI ligament is functionally important btwn legs, spine & arms. Pain within boundaries of 		   SI ligament could indicate sustained counternutation of SI joints.�T4 SYNDROME

1)	CLINICAL FEATURES:



	a.	 General Information:

	( Nocturnal or early morning parasthesia &.or numbness  (glove like distribution)

	( Upper extremity pain with or without headaches & upper back stiffness (no hard neurological findings)

	( Upper Thoracic dysfunction in region of T4 (main cause for upper extremity symptoms & headache)

	( Occurs without traumatic onset. Glove like pain can lead to mistaken diagnosis (ie psychogenesis)



	b.	Treatment:

	( Joint manipulation, stretching & strengthening exercises 



	THORACIC DISC LESION

1)	RULES OF THUMB:



	• Disc herniations are rare especially the higher up you get. If they occur generally due to degeneration  & may be 	   initiated or aggravated by trauma 

	• Minor lesions can impact arthrotic facet joints & para articular processes & impinge on neurological structures

	( Patient presents with “pain shooting directly through the thorax” from back to front

	( Pain referred horizontally around chest wall is “facet joint problem”

	( Pain referred down & around chest wall in plane of ribs & intercostal spaces is “pain of root origin”



2) 	CLINICAL PRESENTATION:



	( Local &/or radicular pain with or without signs & symptoms of cord dysfunction. Radicular pain may be 		      secondary to mechanical compression or vascular impingement



	a.	Abdominal Manifestations:

	( T6/7 involvement results in  epigastric pain over stomach /pancreas

	( T7/8 involvement results in Gallbladder pain

	( T9 involvement results in kidney region pain & bladder/urethra difficulties

	( T12/L1 results in femoral & inguinal pain



	b.	Diagnostic Imaging:

	( MRI defines specific abnormality  as well as effect to adjacent spinal cord

	( CT myelography is useful for involvement of posterior ligamentous/osseous structures of spinal canal



3) 	EVIDENCE OF LESIONS:



	( In the upper third of thoracic spine T1-2 is most common level of disc herniations (23 lateral & 4 central from a 	     study conducted by Morgan)

	( Clinical signs for T1 radiculopathy are same as for C8  but T1 usually involves weakness of intrinsic hand 	  	       muscles.  (C8 involves, intrinsic hand, finger & wrist flexors/extensors).

	( T1 radiculopathy may produce Horner’s syndrome & diminished axillary sensation (not found in C8 problems)

	( The Lateral T1/2 resembles Cervical disc herniation. The Central T1/2 resembles Thoracic disc herniation 



	a.	44 year old male with T7/8 & 78/9 herniations:

	( Intermittent episodes of weakness & numbness in lower extremities  with parasthesia radiating anterior & medial 	     surfaces of thigh & leg (mostly on left side)



	b.	Treatment Objectives:

	( Complete spinal cord decompression & prevent further herniations or iatrogenic vascular damage to the cord

	( Injury to artery of Adamkiewicz can result in devastating ischemia of lower spinal cord.  (arises from aorta, 		     intercostal arteries or lumbar arteries btwn T8-L4 on left side & supplies lower 2/3 spinal cord)
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