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•  Symptoms	
  of	
  image	
  confirmed	
  Stenoses	
  persis3ng	
  for	
  at	
  least	
  12	
  weeks,	
  found	
  significant	
  
advantage	
  for	
  surgery	
  over	
  nonopera3ve	
  treatment.	
  	
  

•  In	
  the	
  as-­‐treated	
  analysis,	
  the	
  treatment	
  effect	
  in	
  favor	
  of	
  surgery	
  suggests	
  the	
  inten3on-­‐to-­‐
treat	
  analysis	
  underes3mates	
  the	
  true	
  effect	
  of	
  surgery.	
  The	
  effect	
  was	
  seen	
  as	
  early	
  as	
  6	
  
weeks,	
  appeared	
  maximal	
  by	
  3	
  to	
  12	
  months	
  and	
  has	
  persisted	
  over	
  4	
  years.	
  	
  

•  The	
  nonopera3ve	
  treatment	
  group	
  demonstrated	
  only	
  modest	
  improvement	
  over	
  3me.	
  The	
  
results	
  in	
  both	
  treatment	
  groups	
  were	
  maintained	
  between	
  2	
  and	
  4	
  years.	
  

•  The	
  cohorts	
  also	
  had	
  similar	
  outcomes,	
  with	
  no	
  significant	
  differences	
  between	
  the	
  
treatment	
  effects	
  in	
  the	
  as-­‐treated	
  analyses,	
  	
  

•  There	
  was	
  liGle	
  evidence	
  of	
  harm	
  from	
  either	
  treatment.	
  In	
  the	
  interval	
  between	
  2	
  and	
  4	
  
years,	
  there	
  have	
  not	
  been	
  any	
  cases	
  of	
  paralysis	
  in	
  either	
  the	
  surgical	
  or	
  nonopera3ve	
  
group.	
  The	
  4-­‐year	
  rate	
  of	
  reopera3on	
  for	
  recurrent	
  stenosis	
  was	
  6%	
  and	
  the	
  overall	
  
reopera3on	
  rate	
  increased	
  from	
  8%	
  at	
  2	
  years	
  to	
  13%	
  at	
  4	
  years;	
  



Key	
  Points	
  
	
  

•  ●	
  Many	
  previous	
  trials	
  of	
  spinal	
  stenosis	
  surgical	
  treatment	
  have	
  had	
  one	
  or	
  more	
  important	
  
limita3ons:	
  mixed	
  diagnosis,	
  small	
  sample	
  size,	
  no	
  nonopera3ve	
  control,	
  or	
  lack	
  of	
  validated	
  
outcome	
  measures.	
  

•  ●	
  In	
  both	
  cohorts	
  combined,	
  419	
  pa3ents	
  received	
  surgery	
  at	
  some	
  point	
  during	
  the	
  first	
  4	
  
years;	
  	
  235	
  remained	
  nonopera3ve.	
  	
  

•  ●	
  An	
  as-­‐treated	
  analysis	
  combining	
  the	
  randomized	
  and	
  observa3onal	
  cohorts	
  and	
  adjus3ng	
  
for	
  poten3al	
  confounders	
  found	
  that	
  the	
  clinically	
  significant	
  advantages	
  for	
  surgery	
  
previously	
  reported	
  were	
  maintained	
  through	
  4	
  years.	
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•  Cadeveric	
  study	
  

•  MoNon	
  segment	
  height	
  was	
  reduced	
  by	
  1.0	
  (SD	
  0.3)	
  mm	
  during	
  creep	
  and	
  by	
  a	
  further	
  1.7	
  (0.6)	
  mm	
  aPer	
  
endplate	
  disrup3on.	
  	
  

•  In	
  flexion	
  and	
  lateral	
  bending,	
  the	
  combined	
  treatments	
  increased	
  NZ	
  and	
  ROM	
  by	
  89%	
  to	
  298%,	
  and	
  increased	
  
the	
  "instability	
  index"	
  (NZ/ROM)	
  by	
  43%	
  to	
  61%.	
  	
  

•  Transla3onal	
  movements	
  increased	
  by	
  58%	
  to	
  86%,	
  whereas	
  BS	
  decreased	
  by	
  42%	
  to	
  48%.	
  In	
  extension,	
  ROM	
  and	
  
NZ	
  were	
  liGle	
  affected,	
  although	
  the	
  COR	
  moved	
  closer	
  to	
  the	
  apophyseal	
  joints.	
  	
  

•  Measures	
  of	
  instability	
  increased	
  most	
  in	
  lateral	
  bending,	
  and	
  following	
  endplate	
  disrup3on.	
  Stress	
  concentra3ons	
  
in	
  the	
  posterior	
  anulus	
  fibrosus	
  increased	
  markedly	
  a^er	
  endplate	
  disrup3on.	
  

•  CONCLUSIONS:	
  Two	
  physical	
  aspects	
  of	
  disc	
  degeneraNon	
  (dehydraNon	
  and	
  endplate	
  disrupNon)	
  cause	
  marked	
  
segmental	
  instability.	
  Back	
  pain	
  associated	
  with	
  instability	
  may	
  be	
  aGributable	
  to	
  stress	
  concentra3ons	
  in	
  
degenerated	
  discs.	
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•  In	
  a	
  prospec3ve,	
  consecu3ve	
  study	
  93	
  pa3ents	
  who	
  had	
  had	
  previous	
  lumbar	
  spinal	
  surgery	
  
underwent	
  repeat	
  decompression	
  for	
  persistent	
  or	
  recurrent	
  back	
  and	
  leg	
  pain.	
  	
  

•  The	
  previous	
  opera3ons	
  had	
  been	
  discectomies	
  in	
  65	
  pa3ents	
  and	
  decompression	
  for	
  
•  spinal	
  stenosis	
  in	
  28;	
  two	
  of	
  the	
  laGer	
  group	
  had	
  also	
  had	
  posterolateral	
  fusion.	
  	
  

•  At	
  the	
  repeat	
  opera3on,	
  disc	
  hernia3on	
  was	
  found	
  in	
  19	
  pa3ents,	
  lateral	
  spinal	
  stenosis	
  in	
  
19,	
  central	
  spinal	
  stenosis	
  in	
  20	
  and	
  periradicular	
  fibrosis	
  in	
  35.	
  	
  

•  The	
  results	
  were	
  significantly	
  related	
  to	
  the	
  diagnosis.	
  Nerve-­‐root	
  compression	
  due	
  to	
  
recurrent	
  disc	
  hernia3on	
  or	
  to	
  bony	
  compression	
  responded	
  well	
  to	
  repeat	
  decompression.	
  	
  

•  	
  Scia3ca	
  due	
  to	
  nerve-­‐root	
  scarring	
  was	
  seldom	
  improved	
  by	
  the	
  repeat	
  opera3on.	
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Ref:	
  1	
  
•  4	
  pa3ents	
  [49-­‐70]	
  with	
  back	
  ache	
  scia3ca	
  

	
  
•  All	
  had	
  X	
  ray:	
  OA	
  

•  Deg	
  spondylolisthesis	
  is	
  a	
  frequent	
  finding	
  

•  Occ	
  rimmed	
  calcifica3on	
  at	
  the	
  rim	
  of	
  the	
  
cyst	
  

•  Surgical	
  excision	
  of	
  the	
  cyst	
  and	
  laminectomy	
  

•  Complete	
  resolu3on	
  of	
  the	
  symptoms	
  

•  4	
  hypothesis:	
  1.	
  Excess	
  stress:	
  due	
  to	
  
excessive	
  movement	
  

•  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  2.Mucinous	
  degenera3on	
  
•  	
   	
   	
  3.Synovial	
  rest	
  cells	
  
•  	
   	
   	
  4.	
  Metaplasia	
  	
  	
  



Ref	
  2	
  
•  58	
  cases;	
  [33	
  women];	
  Age	
  60	
  yrs	
  [45-­‐70]	
  

•  All	
  had	
  total	
  excision	
  

•  All	
  had	
  mobile	
  spine	
  

•  52/53	
  =	
  had	
  radicular	
  pain	
  

•  40%	
  had	
  either	
  sensory	
  or	
  motor	
  deficiet	
  

•  No	
  recurrence	
  a^er	
  surgery	
  

•  In	
  32/58:	
  there	
  was	
  direct	
  rela3onship	
  between	
  cyst	
  and	
  facet	
  joint	
  

•  Out	
  of	
  58	
  cysts	
  32	
  were	
  joint	
  cysts	
  (11	
  synovial	
  cysts,	
  21	
  ganglion	
  cysts).	
  A	
  further	
  19	
  were	
  flavum	
  
cysts,	
  one	
  was	
  a	
  posterior	
  longitudinal	
  ligament	
  (PLL)	
  cyst	
  and	
  six	
  others	
  were	
  unknown	
  pseudo	
  
cysts.	
  



•  Pathogenesis:	
  	
  These	
  cysts	
  frequently	
  occur	
  in	
  consequence	
  of	
  a	
  lumbar	
  spine	
  
stress	
  (exercise	
  loading)	
  in	
  addi3on	
  to	
  a	
  degenera3ve	
  lesion	
  of	
  the	
  so^	
  lumbar	
  
3ssue.	
  	
  This	
  is	
  usually	
  seen	
  in	
  mobile	
  segment:	
  L4/5	
  and	
  should	
  be	
  termed	
  as	
  
‘‘cys3c	
  forma3on	
  of	
  mobile	
  spine’’	
  (CYFMOS)	
  

•  They	
  found	
  it	
  seems	
  that	
  amyloid	
  in	
  some	
  cys3c	
  cases	
  sugges3ng	
  degenera3on	
  is	
  
in	
  progress.	
  	
  

•  A	
  surgical	
  interven3on	
  is	
  the	
  best	
  treatment	
  strategy	
  for	
  this	
  cyst.	
  
	
  
	
  



Ref	
  [3]	
  
•  7	
  pts;	
  (age	
  range	
  58–69	
  years,	
  mean	
  age	
  61	
  years)	
  

•  All	
  pa3ents	
  underwent	
  surgical	
  cyst	
  excision.	
  No	
  fusion	
  was	
  performed.	
  All	
  had	
  good	
  
outcome	
  

•  Degenera3on	
  will	
  cause	
  protrusion	
  of	
  the	
  synovial	
  membrane	
  through	
  defects	
  of	
  the	
  
joint	
  capsule.	
  This	
  hernia3on	
  causes	
  the	
  forma3on	
  of	
  a	
  para-­‐ar3cular	
  cavity	
  filled	
  with	
  
synovial	
  fluid	
  

•  The	
  fact	
  that	
  most	
  synovial	
  cysts	
  arise	
  at	
  the	
  L4/5	
  level,	
  the	
  single-­‐most	
  mobile	
  level	
  of	
  
the	
  vertebral	
  column,	
  along	
  with	
  the	
  frequent	
  associa3on	
  with	
  spondylolisthesis,	
  favors	
  
instability	
  as	
  a	
  pivotal	
  factor	
  in	
  their	
  ae3opathogenesis	
  

•  Trauma,	
  although	
  not	
  so	
  strongly	
  incriminated	
  

•  The	
  definite	
  associa3on	
  with	
  osteoarthri3s	
  (40.5%)	
  and	
  spondylolisthesis	
  (43.4%)	
  and	
  
the	
  reported	
  rela3onship	
  with	
  disc	
  degenera3on	
  (13.2%)	
  only	
  highlight	
  the	
  major	
  role	
  
of	
  segmental	
  spinal	
  instability	
  in	
  the	
  pathogenesis	
  of	
  spinal	
  synovial	
  cysts.	
  



•  Sachdev	
  et	
  al.	
  [40]	
  reported	
  31	
  periar3cular	
  cysts	
  as	
  incidental	
  findings	
  in	
  a	
  series	
  
of	
  1,400	
  lumbar	
  laminotomies	
  (2.2%).	
  

•  A	
  female	
  	
  and	
  age	
  :predominance	
  has	
  been	
  reported	
  	
  

•  The	
  op3mal	
  treatment	
  remains	
  a	
  maGer	
  of	
  debate.	
  Even	
  though	
  there	
  have	
  been	
  
reports	
  of	
  synovial	
  cysts	
  resolving	
  spontaneously,	
  they	
  will	
  usually	
  require	
  
treatment	
  

•  In	
  a	
  series	
  of	
  60	
  juxtafacet	
  cysts,	
  Sabo	
  et	
  al.	
  [39]	
  found	
  no	
  difference	
  in	
  outcome	
  
for	
  those	
  pa3ents	
  undergoing	
  fusion	
  compared	
  to	
  those	
  treated	
  with	
  cyst	
  excision	
  
alone.	
  





Ref	
  4	
  
•  OBJECTIVE	
  Synovial	
  cysts	
  of	
  the	
  vertebral	
  facet	
  joints	
  are	
  a	
  source	
  of	
  nerve	
  root	
  compression.	
  

Different	
  surgical	
  procedures	
  are	
  in	
  use,	
  but	
  no	
  consensus	
  has	
  been	
  formed	
  so	
  far	
  as	
  to	
  which	
  
method	
  should	
  be	
  used	
  in	
  synovial	
  cysts.	
  To	
  clarify	
  the	
  role	
  of	
  surgical	
  management,	
  the	
  efficacy	
  of	
  
opera3ve	
  procedures	
  and	
  factors	
  influencing	
  the	
  outcome	
  in	
  our	
  own	
  series	
  of	
  19	
  pa3ents	
  treated	
  
between	
  1994	
  and	
  1998	
  were	
  analysed.	
  	
  

•  METHODS	
  Nineteen	
  pa3ents	
  with	
  a	
  mean	
  age	
  of	
  65	
  years	
  underwent	
  surgery	
  for	
  medically	
  
intractable	
  radicular	
  pain	
  or	
  neurological	
  deficits	
  caused	
  by	
  synovial	
  cysts.	
  The	
  pa3ents'	
  records	
  
were	
  retrospec3vely	
  analysed	
  for	
  neurological	
  deficits,	
  cysts	
  diameter,	
  opera3ve	
  approach,	
  
segmental	
  hypermobility,	
  and	
  clinical	
  outcome;	
  CT	
  and	
  MRI	
  were	
  analysed	
  for	
  addi3onal	
  
degenera3ve	
  changes.	
  	
  

•  RESULTS	
  In	
  17	
  paNents	
  an	
  excellent	
  result	
  and	
  in	
  two	
  paNents	
  a	
  good	
  postopera3ve	
  result	
  was	
  
achieved.	
  Twelve	
  pa3ents	
  were	
  found	
  to	
  have	
  hypermobility	
  of	
  the	
  facet	
  joints	
  and	
  six	
  had	
  
spondylolisthesis.	
  There	
  was	
  no	
  correla3on	
  between	
  cyst	
  diameter,	
  opera3ve	
  approach,	
  and	
  
outcome.	
  No	
  intraopera3ve	
  or	
  postopera3ve	
  complica3ons	
  occurred.	
  	
  

•  CONCLUSIONS	
  Age	
  and	
  hypermobility	
  may	
  play	
  a	
  part	
  in	
  the	
  ae3ology	
  of	
  facet	
  joint	
  synovial	
  cysts.	
  
As	
  all	
  opera3ve	
  strategies	
  showed	
  equally	
  good	
  clinical	
  outcome,	
  total	
  excision	
  via	
  a	
  small	
  
flavectomy	
  as	
  the	
  least	
  invasive	
  approach	
  should	
  be	
  considered	
  therapy	
  of	
  choice	
  in	
  pa3ents	
  with	
  
cysts	
  causing	
  neurological	
  deficits.	
  	
  



•  The	
  preference	
  for	
  the	
  L	
  4-­‐5	
  level	
  in	
  80%,	
  the	
  most	
  hypermobile	
  in	
  the	
  spine,	
  
spondylolisthesis	
  in	
  33%,	
  and	
  facet	
  joint	
  hypermobility	
  found	
  in	
  60%	
  of	
  the	
  
pa3ents	
  suggest	
  that	
  hypermobility	
  is	
  an	
  important	
  ae3olological	
  factor.	
  

•  In	
  summary,	
  synovial	
  cysts	
  are	
  rare	
  degenera3ve	
  and	
  space	
  occupying	
  lesions	
  in	
  
elderly	
  pa3ents	
  and	
  should	
  be	
  considered	
  in	
  the	
  differen3al	
  diagnosis	
  of	
  disc	
  
hernia3on.	
  They	
  are	
  easily	
  diagnosed	
  by	
  CT	
  or	
  MRI.	
  Hypermobility	
  of	
  the	
  facet	
  
joints	
  and	
  spondylolisthesis	
  seem	
  to	
  be	
  the	
  most	
  important	
  factors	
  in	
  regard	
  to	
  
pathogenesis.	
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•  Treatment of syringomyelia after posttraumatic paraparesis or tetraparesis. 
•  2 patients with syringomyelia related to spinal cord trauma with paraplegia or 

tetraplegia a 
•  75% had incomplete reduction of the spinal fracture at the time of initial surgery.  
•  The secondary neurologic deterioration occurred within a delay of 146 +/- 16 

months and included ascending sensory deficits in 92%, deafferentation pain in 
83%, and increased motor weakness in 33%.  

•  There was a positive correlation between the severity of symptoms, incomplete 
reduction of spinal fracture, and the degree of arachnoid scarring in preoperative 
neuroradiologic examinations.  

•  Syringoperitoneal shunting was performed in 83% of patients, and laminectomy 
with arachnoid lysis and dural grafting were performed in 17%. Pain was improved 
in 75%, sensory deficits in 25%, and motor weakness in 8%.  

•   In conclusion, laminectomy with arachnoid lysis and dural grafting seems to be a 
promising alternative treatment for patients with secondary neurologic deterioration 
after traumatic paraplegia or tetraplegia. Syringoperitoneal shunting may be 
reserved for patients without severe arachnoid scarring. 


