M5 Surgical spinal pain 
	Disease 
	Definition 
	Etiology 
	Presentation 
	Examination 
	Investigation 
	Management

	Spondylolysis 
	Is the term used to describe an anatomic defect of the pars interarticularis without displacement of the vertebral body
- occurring bilaterally  
- defunctions the mechanical hook (Pedicles, pars interarticularis, inferior facet joint of the vertebra) which is the primary restraint to translation of one vertebra on the other in the sagittal plane. 
	Isthmic spondylolysis
Commonly occurring form in children, adolescents
4.4% at age 6 
6% by age 18. 

Family history
	1. dx before growth spurts, girls, >50% slippage most likely to progress
 Hamstring spasm 

-Activity related LBP
-Presence of painful spinal mobility
- Hamstring tightness without RL. 
	
	
	1.Avoidance of the provocative activity 
2. Repeat scan in 6 weeks after resolution of sx 
3. Graduated reintroduction of activity over a period of months 
4. Grafting (of the pars interarticularis):   unpredictable result 

	Spondylolisthesis

(Classification)
	Forward slippage one portion of the spine on the underlying portion.  

Commonly at 
- L5/S1 in developmental case 
- L4/5 in degenerative case


I ( dysplastic ) risk for CE
IIa (# pars): common nerve root compression but less cauda equina. (40y, long term hx back pain. Uni/ bilateral L5 neuropathy) 

IIb (elongated pars)
III: nerve root impingement + spondylo stenosis. 
	Meyerding classification
Grade I: slippage ≤ 25%
Grade II:  ≤ 50%
Grade III: ≤ 75% 
Grade IV: ≤ 100%
Grade V: >100% (Spondyloptosis) 
	Wiltse- Newman classification
I: Dysplastic L5-S1
II: Isthmic   L5-S1 (Spondylolysis) L5-S1
   IIA: Disruption of pars due to stress #
   II B: Elongation of pars without pars defect
   II C: Acute # through pars
III: Degenerative (L4-L5 90%) facet and disc
IV: Traumatic (L5-S1) 
  # neural arch
IV: Pathologic:  
VI: Iatrogenic: post op 
	Marchetti- Bartolozzi classification 
1 Developmental
1). High dysplastic (high risk for cauda equina) 
2)  Low dysplastic
2 Acquired 
  1) Traumatic: 
      a) acute #
      b) stress # (repetitive sports: high extension, rotational stresses on lumbar spine: gymnastics, javelin throwing, diving, rowing, fast bowling, sprinting) 
  2)  Post-surgery: 
  3)  Pathologic: cancer, infection, systemic disease/ steroids inj. (variable course depends on bone destruction) 
  4)  Degenerative 
	Primary defect in dysplastic spondylolisthesis
1. Trapezoidal shape L5
2. Rounding of the sacral dome
3. Deficient L5 or S1 Lamina (spina bifida occulta) 
4. Sagittal alignment of lumbo-sacral facets (facet tropism 定向) 
5 Deficient or elongated pars interarticularis

Risk for progression of spondylolisthesis
Above +
1. Young age 
2. skeletal immaturity 
3. high slip angle 

	Modified Newman scoring 

Divides the dome and the anterior surface of the sacrum into 10 equal parts 
Eg
A: 3+ 0 
B: 8+ 6
C: 10+ 10 

	
	
	
	
	
	
	Slip angle 
-Quantifies the degree of lumbosacral kyphosis. 
-Intersection of a line drawn along the superior endplate of L5 and the perpendicular of a line drawn along the posterior cortex of the sacrum
> 50° ↑ risk of progression 

	Spondylolisthesis
	
	Developmental 
 - early teens 

Degenerative 
 -over 50y
( see above) 
	- Many asymptomatic, insidious onset
- LBP radiating to buttocks/ posterior thigh (somatic referred)  
- radicular symptoms: pain, paraesthesias, weakness in lower limbs (if foraminal stenosis) 
- cauda equina (extreme degrees of listhesis) 
 
	 - short trunk
- Prominent flank skin folds
- Palpable midline step
- Prominent buttocks
- hyper-lordotic posture 
- Hamstring spasm, contracture
- restriction of SLR (N root irritation) 
- Localized tenderness over the affected notion segment in the midline
- restriction of forward bending
- Painful hyperextension.
- Neurological exam 
-DRE: sphincter tone, reflex contraction. 
	1 Standing lateral lumbar films 
2 Oblique x rays: (spondylolysis)
3 SPECT 
4 Thin-section CT with reverse gantry angle (more accurate, pars defect vs stress reaction) 
5 bone scan (recent pseudarthrosis vs stress reaction, identify level to guide CT level choice)
  (Does not distinguish from other cause of localized high blood flow: osteoma or infection) 
6 MRI: Mandatory prior to surgery, neurological sx (high rate of false +ve) 
	Goal: 
1. Alleviation of pain
2. Improvement of spinal mobility
NOT bony healing

Treatment varies depending on the risk factors for progression of the slip and the underling etiology
   1.Majority conservative
      * avoid provocative activity
      * early brace immobilization
      * physio
   2. Surgery indication
       *Neurology
       *Pain with failed non-OP (6m)
       *Progression sometimes 
   *Symptomatic high grade dysplastic 
    Decompression / fusion. 
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	Scoliosis 
	Curvature in the spine of more than 10 degrees of Cobb angle in the coronal plane 

Cobb angle: is a measurement of the curvature of the spine in degrees to determine and track the progression of scoliosis (Dr John Cobb 1048).  The vertebrae at either end of the curvature are located and lines drawn from the superior surface of the uppermost vertebral body and the inferior surface of the lowermost vertebral body 
	- Genetics 
- Endocrine 
- spinal musculature

3.6:1 (F: M) 
(AIS is 10:1) 
Present around puberty

Commonly low BMI

Cosmesis an issue 
	Nonstructural: (temporary)
 - Leg length difference (>2-3cm, scoliosis resolves on sitting)
 - Muscle spasms/pain (spasms in muscles, temporary deformation)
 - Postural (self-evident, usually can correct with minimal coaching)
 - Psychogenic (Does not fit any known pattern, evident overlay of issues. Difficult to diagnose, straight spine when anaesthetized) 

Structural (rigid) 
 - Idiopathic: early onset(<10y): infantile (birth – 3y) Juvenile idiopathic (4-10y) / adolescent (>10y)
 - Syndromic: Trisomy skeletal, dysplasias, connective tissue disorder
- Neuromuscular: 
- Congenital
 - Acquired: traumatic, degenerative 



Main questions to ask 
Progression: skeletal maturity (age, menses axial growth stop 18months after menses, Risser staging, Sanders bone staging). Curve magnitude (Thoracic>45deg, Lumbar >40deg) 
Neurology: very uncommon (if present, NOT idiopathic. MUST MRI) 
	History: 
Trauma, degenerative dx 
Pain (night pain, claudicant)
Neurological sx: 
FHx
OE
ROM
Alignment: sagittal, coronal (R)  
Leg length discrepancy, 
shoulder height
Pain, skin marks, dimples sinuses
Leg neurology
Abdominal reflexes
Forward bending: rib hump

Scans
- Plain standing x ray (long spine)  (Cob angle )
- CT : helpful in surgical planning
-MRI: mandatory prior to surgery
	Highly complex, based on natural hx
- Observation: 
- Brace: controversial
      For curves at risk of progression 
      In skeletally IMMATURE pt. 
       Work but compliance issue 
         (>20h/day, irritation common)
- Shroth exercise, core strength. 
(no difference, not cure, but can be encouraged ) 
- Surgery: 
  Aim: preventing progression
           Producing correction
  Indication: > 40° Cobb angle.
    1) Complex osteotomies: (staged)
    2) Arthrodesis: regular complications, (biomechanical compromise which results in the unfused levels being subjected to high levels of stress over many years)

Advice to patient
- Spine is strong not weak
- Activity restriction bad
- upper body and core strength is good
- pain slightly more than the general population ( rib impingement) 
- a flexible curved spine is much better than a stiff straight one. 

	Spine deformity 
	1. Post-traumatic: 
- common cause of spine deformity
- local kyphosis: burst # /disruption of posterior soft tissue
- Often with minimal symptoms 
- Sx: localized pain, exacerbated By activity, Secondary pain in adjacent area( compensatory hyper-lordosis) 

Mx: generally non-operative 
  - surgery if >30-40 deg; neurological sx (corrective osteotomy) 
	2. Degenerative 
- Most commonly a kyphosis—Common in lumbar, or thoracic in case of osteoporotic insufficiency #) 
- deg. Scoliosis also seen in lumbar S. Often associated with spinal stenosis./ long multi-segment fusions  
Sx: Back pain (subluxation), leg pain( stenosis) 
	3. Congenital
 Type I: failure of formation(Hemi-vertebra) 
 Type II: failure of segmentation (Unsegmented bar)
 Mixture of these
 asymmetrical growth deformity
Associated With other MSK probs
- Genito-urinary abnormalities
- Heart conditions
- 25% have klippel-Feil syndrome
- 10% have congenital Heart disease
* all pt require US of GUT + CVS assess

	8. Idiopathic scoliosis 
- most common spinal deformity affecting young patient
- 3 type: infantile, juvenile, adolescent
-AIS: most common F:M=10, low BMI, right thoracic is common. incidental finding (noted by others), cosmesis issue
- Mx: (based on severity likelihood of progression )  
   Early onset: 
     - Progression is the rule 
     - Intervention to prevent progression
      1. Bracing
      2. Surgery: correction or fusion
     - appropriately timed surgery (too early risks lung function) 
   AIS: curve< 25° observe; follow up 4-6 monthly
                     25- 40° Bracing 
                     >40-50° Surgery
*AIS: adolescent idiopathic scoliosis. 

	
	
	6. Neuropathic  idiopathic
Neurological/ neuro-muscular disorders ass. With scoliosis/ kyphosis. 
- Neurofibromatosis
- Cerebral palsy (most common)
-Tetraplegia
- muscular dystrophy
- Post poliomyelitis 
	
	

	
	4. Skeletal dysplasia 
- Often asso. with spinal deformity
- achondroplasia（软骨发育不良）: early childhood
- Muccopolysaccharidosis
- osteogenesis imperfecta 
	
	7. Connective tissue disorder 
- Most typical Marfan’s syndrome
- High incidence of scoliosis(may be severe  )
- frequently painful in Marfan’s 
- Surgery less predictable, successful
	

	
	5. Inflammatory disease
- Ankylosing spondylitis 
	
	
	

	Scheuermann’s 
Kyphosis 
	Abnormality in the sagittal plane 
- Thoracic
- Thoracolumbar 
	
	Usually appearance concern

Pain 
	
	Sagittal Cobb>45°
3 consecutive segments >5 ° wedging
Endplate changes 
Schmorel’s nodes 
Disc degeneration
Epidural cysts 
	- Mainstay is conservative
- Surgery carries high risk of neurological dysfunction. 

	Ankylosing spondylitis
	Is a chronic inflammatory disease that affects the axial skeleton, causing pain and progressive stiffness
- seronegative spondyloarthropathies

	- 0.5-1.0 per 1000
- Link to Klebsiella pneumoniae 
-HLA B27 +ve in 88%-96% pt 
(7% in general) 
-15-50 y.o 
	- insidious onset 
- LBP buttock, post.thighs
- Morning stiffness 
- peripheral joints pain and stiffness
- Entheses
- cauda equina( late)
- non MSK sx: 
  Anterior uveitis
  Uremia, 
  Aortic insufficiency
  Conduction defects 
	- Stooped posture, 
- rigid, kyphotic spine (increased thoracic kyphosis, loss of normal lumbar lordosis)  hyperkyphosis
  Schober test +ve ( <+5cm incr) 
 - reduced chest expansion 
- fixe flexion deformity of hip
- Enthesopathy: palp heel, greater trochanters, iliac crests, spinous processes costo-sternal joints
- SIJ: Gaenslen test, thigh thrust, FABER, compression test, 
	ESR
HLA B27 
Negative RF

X ray: 
- squaring of the anterior Corner of thoracic, lumbar vertebrae.
- paravertebral ossification ( syndesmophyte formation)  
- trolley track appearance
- SIJ 
- peripheral joints: hip ( erosion, osteopenia, ossification) 
Teechnetium 99m bone scan

	NSAIDs (phenylbuazone) 
Sulfasalazine ( peripheral arthritis)
Anti-TNFα (effective to control fatigue) 
Exercise: hips and spine 

Surgical 
Most pt do not need
Fixe flexion deformities 
Lumbar Osteotomy 
Thoracic osteotomy 



