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Summary	
  
•  Discectomy-­‐related	
  complica3ons	
  occur	
  in	
  15%	
  to	
  30%	
  of	
  pa3ents,	
  including	
  

hemorrhage,	
  infec3on,	
  nerve	
  injury,	
  epidural	
  scar	
  forma3on,	
  dural	
  injury,	
  
instability,	
  and	
  recurrent	
  hernia3on.	
  

•  In	
  par3cular,	
  recurrent	
  lumbar	
  disc	
  hernia3on	
  (rLDH),	
  one	
  of	
  the	
  major	
  causes	
  of	
  
surgical	
  failure,	
  has	
  been	
  reported	
  in	
  5%	
  to	
  15%	
  of	
  pa3ents.	
  

•  Suk	
  	
  young	
  age,	
  male	
  gender,	
  smoking,	
  and	
  trauma3c	
  events	
  as	
  risk	
  factors.	
  

•  CinoI	
  et	
  al6	
  reported	
  that	
  some	
  risk	
  factors	
  were	
  found	
  to	
  be	
  associated	
  
•  with	
  ipsilateral	
  recurrent	
  hernia3on;	
  male	
  pa3ents	
  with	
  marked	
  degenerated	
  discs	
  

were	
  more	
  likely	
  to	
  experience	
  recurrent	
  hernia3on	
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•  Disc	
  degenera3on	
  contributes	
  to	
  changes	
  of	
  annular	
  collagen	
  and	
  
•  induces	
  annular	
  tears.[Gruber	
  BMC	
  Musculoskelet	
  Disord	
  2002;3:9.23]	
  

•  	
  The	
  healing	
  processes	
  which	
  occur	
  in	
  the	
  outer	
  lamellas	
  a\er	
  annular	
  injury	
  may	
  
not	
  be	
  enough	
  for	
  effec3ve	
  recons3tu3on	
  of	
  the	
  external	
  annulus	
  in	
  degenerated	
  
discs.	
  

•  These	
  reports	
  support	
  our	
  finding	
  that	
  the	
  incidence	
  of	
  rLDH	
  was	
  higher	
  in	
  discs	
  
•  with	
  degenera3on	
  grades	
  III,	
  IV,	
  and	
  V	
  than	
  those	
  with	
  grades	
  I	
  and	
  II.	
  	
  

	
  
In	
  disc	
  degenera3on	
  grade	
  VI	
  
	
  	
  reported	
  that	
  segmental	
  mo3on	
  decreased	
  propor3onally	
  to	
  the	
  degree	
  of	
  disc	
  

•  degenera3on.	
  Kirkaldy-­‐Willis	
  and	
  Farfan29	
  proposed	
  the	
  concept	
  of	
  the	
  
progression	
  of	
  disc	
  degenera3on,	
  which	
  consists	
  of	
  dysfunc3on,	
  unstable,	
  and	
  
restabiliza3on	
  phases.	
  



•  These	
  results	
  suggest	
  that	
  collapsed	
  discs	
  (DHI	
  0.15)	
  are	
  biomechanically	
  more	
  
stable	
  than	
  those	
  with	
  preserved	
  disc	
  height,	
  resul3ng	
  in	
  a	
  low	
  incidence	
  of	
  rLDH.	
  

•  Among	
  radiologic	
  parameters,	
  sROM	
  appeared	
  to	
  be	
  the	
  most	
  important	
  risk	
  
factor	
  of	
  rLDH	
  in	
  our	
  study	
  (P	
  0.01).	
  In	
  par3cular,	
  if	
  the	
  sROM	
  was	
  more	
  than	
  10°,	
  
the	
  recurrent	
  rate	
  was	
  26.5%	
  (9/34),	
  whereas	
  if	
  it	
  was	
  less	
  than	
  10°,	
  the	
  rate	
  was	
  
4.1%	
  (5/123).	
  	
  

•  The	
  sROM	
  is	
  mostly	
  affected	
  by	
  disc	
  and	
  facet	
  joints26,30,31	
  and	
  is	
  related	
  with	
  
stress	
  on	
  the	
  corresponding	
  disc.26	
  This	
  biomechanical	
  stress	
  would	
  affect	
  the	
  
development	
  of	
  rLDH.	
  T	
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•  Higher	
  incidence	
  of	
  recurrent	
  hernia3on	
  in	
  young	
  men,	
  it	
  has	
  been	
  suggested	
  
that	
  the	
  annular	
  incision	
  made	
  at	
  primary	
  surgery	
  makes	
  the	
  operated	
  disc	
  
more	
  suscep3ble	
  to	
  sudden	
  prolapse,	
  par3cularly	
  under	
  condi3ons	
  of	
  
mechanical	
  overload	
  experienced	
  during	
  sports	
  ac3vity	
  

•  The	
  present	
  study	
  defined	
  recurrence	
  as	
  symptom	
  recurrence	
  a\er	
  a	
  pain-­‐free	
  
interval	
  greater	
  than	
  6	
  months	
  associated	
  with	
  compa3ble	
  lesions	
  
demonstrated	
  by	
  MRI	
  with	
  gadolinium	
  enhancement	
  at	
  the	
  same	
  level	
  as	
  

•  that	
  of	
  the	
  primary	
  diagnosis.	
  

•  The	
  associa3on	
  of	
  recurrence	
  rate	
  with	
  the	
  type	
  of	
  disc	
  hernia3on	
  is	
  s3ll	
  not	
  
conclusive.	
  

•  The	
  recurrence	
  rate	
  con3nued	
  to	
  rise	
  steadily	
  as	
  3me	
  goes	
  by	
  un3l	
  9	
  years	
  
a\er	
  surgery	
  in	
  our	
  series;	
  it	
  was	
  2.8%	
  in	
  pa3ents	
  followed	
  at	
  1	
  year,	
  6.2%	
  at	
  5	
  

•  years,	
  and	
  8.5%	
  at	
  9	
  years	
  



The	
  recurrence	
  rate	
  of	
  disc	
  hernia3on	
  increased	
  with	
  3me	
  a\er	
  surgery.	
  As	
  such,	
  
survival	
  analysis	
  provides	
  a	
  more	
  accurate	
  es3ma3on	
  of	
  true	
  recurrence	
  rate.	
  



2.CAUDA	
  EQUINA	
  Acta	
  Orthopaedica	
  2010;	
  81	
  (3):	
  391–395	
  
•  We	
  conclude	
  that	
  bilateral	
  radiculopathy	
  or	
  scia3ca	
  are	
  early	
  stages	
  of	
  CES	
  and	
  

indicate	
  a	
  high	
  risk	
  of	
  development	
  of	
  advanced	
  CES.	
  	
  

•  Electrophysiological	
  abnormali3es	
  and	
  reduced	
  saddle	
  sensa3on	
  are	
  indices	
  of	
  
early	
  diagnosis.	
  	
  

•  Pa3ents	
  at	
  the	
  preclinical	
  and	
  early	
  stages	
  have	
  beier	
  func3onal	
  recovery	
  than	
  
pa3ents	
  in	
  later	
  stages	
  a\er	
  surgical	
  decompression.	
  



•  CES	
  refers	
  to	
  impairment	
  of	
  the	
  cauda	
  equina	
  and	
  clinically	
  it	
  may	
  manifest	
  as	
  low	
  
back	
  pain,	
  saddle	
  anesthesia,	
  bilateral	
  scia3ca,	
  motor	
  weakness	
  of	
  the	
  lower	
  
extremi3es,	
  paraplegia,	
  and	
  bowel,	
  bladder,	
  or	
  sexual	
  dysfunc3on	
  (Byrne	
  1993).	
  

•  Although	
  this	
  defini3on	
  may	
  include	
  pa3ents	
  without	
  CES,	
  this	
  concept	
  of	
  CES	
  can	
  
allow	
  the	
  clinician	
  to	
  iden3fy	
  pa3ents	
  who	
  have	
  a	
  high	
  risk	
  of	
  developing	
  “full-­‐
blown	
  CES	
  

•  The	
  common	
  symptoms	
  of	
  early	
  CES	
  include	
  low	
  back	
  pain	
  and	
  	
  bilateral	
  radicular	
  
leg	
  pain.	
  	
  



•  In	
  addi3on,	
  our	
  results	
  demonstrated	
  that	
  surgery	
  could	
  help	
  pa3ents	
  with	
  slight	
  saddle	
  
sensory	
  disturbance	
  and	
  bilateral	
  scia3ca	
  (pa3ents	
  in	
  group	
  2),	
  or	
  severe	
  saddle	
  sensory	
  
disturbance,	
  bowel	
  or	
  bladder	
  dysfunc3on,	
  motor	
  weakness	
  of	
  the	
  lower	
  extremi3es	
  and	
  
reduced	
  sexual	
  performance	
  (pa3ents	
  in	
  group	
  3).	
  	
  

•  	
  Conversely,	
  pa3ents	
  with	
  extensive	
  nerve	
  damage	
  from	
  severe	
  and	
  prolonged	
  compression	
  
(group	
  4)	
  were	
  not	
  helped	
  by	
  surgical	
  interven3on.	
  

•  Surgical	
  goals	
  are	
  treatment	
  is	
  less	
  effec3ve	
  for	
  late-­‐stage	
  pa3ents,	
  nonopera3ve	
  treatment	
  
of	
  late-­‐stage	
  pa3ents	
  delays	
  appropriate	
  management	
  and	
  most	
  likely	
  leads	
  to	
  poorer	
  
outcomes	
  	
  

•  Disintegra3on	
  of	
  the	
  bilateral	
  reflex	
  arches	
  is	
  believed	
  to	
  be	
  the	
  pathogenesis	
  of	
  cauda	
  
equina	
  injury.	
  Thus,	
  bilateral	
  radiculopathy	
  may	
  be	
  the	
  cri3cal	
  symptom	
  that	
  indicates	
  

•  a	
  high	
  risk	
  of	
  development	
  of	
  CES.	
  



•  Group	
  1	
  	
  Low	
  back	
  pain	
  with	
  only	
  BCR	
  (bulbo-­‐cavernosus	
  
	
  	
   	
  reflex)	
  and	
  ICR	
  (ischio-­‐cavernosus	
  reflex)	
  abnormali3es	
  	
  
	
  	
   	
  and	
  no	
  typical	
  symptoms	
  of	
  CES.	
  

•  Group	
  2	
  	
  He	
  had	
  slight	
  saddle	
  sensory	
  disturbances	
  and	
  bilateral	
  
	
  	
   	
  scia3ca.	
  

•  Group	
  3	
  	
   	
  Pa3ents	
  had	
  severe	
  saddle	
  sensory	
  disturbances,	
  	
  
	
  	
   	
  bowel	
  and/or	
  bladder	
  dysfunc3on,	
  motor	
  weakness	
  of	
  	
  
	
  	
   	
  the	
  lower	
  extremi3es	
  and	
  reduced	
  sexual	
  func3on.	
  

•  Group	
  4	
  	
  Pa3ents	
  had	
  no	
  saddle	
  sensa3on,	
  no	
  sexual	
  func3on,	
  	
   	
  
	
  and	
  uncontrolled	
  bowel	
  func3on.	
  



3.OA	
  aDer	
  Discectomy	
  
•  Eur	
  Spine	
  J.	
  2010	
  Jan;19(1):136-­‐43.	
  Epub	
  2009	
  Nov	
  6..	
  Frequency	
  and	
  clinical	
  

meaning	
  of	
  long-­‐term	
  degeneraLve	
  changes	
  aDer	
  lumbar	
  discectomy	
  visualized	
  
on	
  imaging	
  tests.Mariconda	
  M,	
  Galasso	
  	
  

•  Retrospec3ve	
  controlled	
  study	
  was	
  to	
  evaluate	
  radiographic	
  degenera3on	
  in	
  the	
  
lumbar	
  spine	
  of	
  pa3ents	
  who	
  had	
  undergone	
  lumbar	
  discectomy	
  minimum	
  21	
  
years	
  earlier	
  

•  50	
  pa3ents	
  who	
  had	
  undergone	
  discectomy	
  for	
  lumbar	
  disc	
  hernia3on.	
  	
  

•  The	
  mean	
  length	
  of	
  follow-­‐up:25.3	
  +/-­‐	
  3.0	
  years.	
  Short	
  Form-­‐36,	
  Oswestry	
  
Disability	
  Index,	
  and	
  a	
  studyspecific	
  ques3onnaire.	
  Radiographic	
  views	
  



•  	
  A	
  five-­‐step	
  published	
  classifica3on	
  was	
  used	
  to	
  assess	
  the	
  increasing	
  severity	
  of	
  radiographic	
  
changes.	
  

•  CT	
  or	
  MRI	
  scans	
  were	
  also	
  available	
  for	
  27	
  pa3ents	
  who	
  had	
  undergone	
  discectomy.	
  	
  

•  Moderate	
  to	
  severe	
  radiographic	
  changes	
  were	
  present	
  in	
  45	
  pa3ents	
  (90%)	
  and	
  34	
  controls	
  (68%),	
  
respec3vely	
  (P	
  =	
  0.013).	
  	
  

•  The	
  most	
  prevalent	
  MRI/CT	
  changes	
  were	
  loss	
  of	
  disc	
  height	
  (89%),	
  facet	
  joint	
  arthri3s	
  (89%),	
  and	
  
endplate	
  changes	
  (57%).	
  	
  

•  Thirty-­‐two	
  of	
  33	
  subjects	
  (97%)	
  repor3ng	
  pain	
  during	
  the	
  last	
  12	
  months	
  had	
  significant	
  
degenera3on	
  on	
  their	
  radiographs,	
  and	
  the	
  frequency	
  of	
  changes	
  was	
  higher	
  with	
  respect	
  to	
  
subjects	
  without	
  pain	
  (P	
  =	
  0.040).	
  	
  

•  In	
  conclusion,	
  standard	
  lumbar	
  discectomy	
  frequently	
  leads	
  to	
  long-­‐term	
  degenera3ve	
  changes	
  on	
  
imaging	
  tests.	
  The	
  presence	
  of	
  moderate	
  to	
  severe	
  degenera3on	
  is	
  associated	
  with	
  self-­‐reported	
  
pain.	
  



4.MRI	
  [post-­‐disc]:	
  Scar	
  Vs	
  Recurrence	
  
•  Clin	
  Radiol.	
  2002	
  Nov;57(11):969-­‐81.	
  

•  Abstract	
  
•  Complica3ons	
  of	
  such	
  surgery	
  include	
  recurrent/residual	
  disc	
  hernia3on,	
  epidural	
  scar	
  

forma3on,	
  disci3s,	
  arachnoidi3s	
  and	
  pseudo-­‐meningocele.	
  

•  Gadolinium-­‐enhanced	
  MRI	
  is	
  the	
  technique	
  of	
  choice	
  for	
  inves3ga3ng	
  recurrent	
  symptoms	
  
following	
  discectomy.	
  	
  

•  This	
  ar3cle	
  reviews	
  the	
  normal	
  early	
  and	
  late	
  post-­‐laminectomy	
  MR	
  appearances,	
  as	
  well	
  as	
  
the	
  pathological	
  findings	
  associated	
  with	
  the	
  above-­‐men3oned	
  complica3ons.	
  



The	
  postoperaLve	
  lumbar	
  spine	
  
•  Acta	
  Radiol	
  Suppl.	
  1998;414:1-­‐23.	
  

•  	
  Disc	
  hernia3ons	
  were	
  found	
  in	
  16%	
  of	
  the	
  disc	
  levels	
  in	
  asymptoma3c	
  pa3ents	
  and	
  in	
  38%	
  of	
  the	
  disc	
  levels	
  in	
  the	
  
symptoma3c	
  pa3ents.	
  Significantly	
  more	
  disc	
  hernia3ons	
  were	
  found	
  in	
  pa3ents	
  who	
  had	
  only	
  a	
  short	
  dura3on	
  of	
  
recurrent	
  symptoms	
  (maximum	
  3	
  months)	
  before	
  MR	
  inves3ga3on	
  than	
  in	
  the	
  asymptoma3c	
  pa3ents.	
  Nerve-­‐root	
  
displacement	
  due	
  to	
  disc	
  hernia3on	
  was	
  also	
  significantly	
  more	
  frequent	
  in	
  pa3ents	
  with	
  the	
  short	
  symptom	
  
dura3on	
  than	
  in	
  pa3ents	
  with	
  a	
  longer	
  symptom	
  dura3on.	
  	
  

•  True	
  intradural	
  nerve-­‐root	
  enhancement	
  was	
  found	
  in	
  7%	
  of	
  symptoma3c	
  pa3ents,	
  and	
  focal	
  enhancement	
  in	
  the	
  
root	
  sleeve	
  was	
  found	
  in	
  26%	
  of	
  them;	
  there	
  was	
  good	
  correla3on	
  to	
  clinical	
  symptoms	
  and	
  other	
  pathological	
  
findings.	
  Thickened	
  nerve	
  roots	
  were	
  found	
  with	
  equal	
  frequency	
  in	
  asymptoma3c	
  and	
  symptoma3c	
  pa3ents.	
  
Epidural	
  scar	
  3ssue	
  diminished	
  with	
  3me,	
  showing	
  no	
  significant	
  difference	
  between	
  asymptoma3c	
  and	
  
symptoma3c	
  pa3ents.	
  

•  	
  Out	
  of	
  6	
  pa3ents	
  with	
  sep3c	
  post-­‐opera3ve	
  disci3s,	
  3	
  showed	
  extensive	
  MR	
  changes;	
  the	
  remaining	
  3	
  showed	
  
moderate	
  changes	
  which	
  were	
  similar	
  to	
  those	
  in	
  another	
  6	
  pa3ents	
  who	
  had	
  asep3c	
  disci3s.	
  

•  Nerve-­‐root	
  displacement	
  and	
  nerve-­‐root	
  enhancement	
  caused	
  by	
  recurrent	
  disc	
  hernia3on	
  may	
  strengthen	
  the	
  
indica3on	
  for	
  repeat	
  discectomy.	
  	
  

•  On	
  the	
  other	
  hand,	
  the	
  finding	
  of	
  a	
  thickened	
  nerve	
  root	
  seems	
  to	
  be	
  of	
  no	
  diagnos3c	
  value.	
  The	
  MR	
  features	
  in	
  
postopera3ve	
  disci3s	
  develop	
  only	
  gradually	
  and	
  the	
  differen3a3on	
  between	
  sep3c	
  and	
  asep3c	
  forms	
  of	
  disci3s	
  is	
  
thus	
  difficult	
  at	
  the	
  early	
  stage.	
  



Adjacent	
  segment	
  Spine	
  J.	
  2011	
  Jan;11(1):11-­‐20.	
  
•  Incidence	
  and	
  prevalence	
  of	
  surgery	
  at	
  segments	
  adjacent	
  to	
  a	
  previous	
  posterior	
  lumbar	
  arthrodesis.	
  
•  Sears	
  WR,	
  Sergides	
  IG,	
  Kazemi	
  N,	
  Smith	
  M,	
  White	
  GJ,	
  Osburg	
  B.	
  
•  Department	
  of	
  Neurosurgery,	
  Royal	
  North	
  Shore	
  Hospital,	
  Sydney,	
  NSW	
  2065,	
  Australia.	
  sears.public@mac.com	
  
•  Comment	
  in:	
  
•  Spine	
  J.	
  2011	
  Jan;11(1):21-­‐3.	
  	
  
•  Abstract	
  
•  BACKGROUND	
  CONTEXT:	
  Adjacent	
  segment	
  disease	
  (ASD)	
  a\er	
  lumbar	
  spinal	
  fusion	
  has	
  been	
  an	
  important	
  reason	
  behind	
  the	
  development	
  of	
  nonfusion	
  stabiliza3on	
  technology.	
  

However,	
  the	
  incidence,	
  prevalence,	
  and	
  factors	
  contribu3ng	
  to	
  adjacent	
  segment	
  degenera3on	
  in	
  the	
  lumbar	
  spine	
  remain	
  unclear.	
  A	
  range	
  of	
  prevalence	
  rates	
  for	
  ASD	
  have	
  been	
  
reported	
  in	
  the	
  lumbar	
  spinal	
  literature,	
  but	
  the	
  annual	
  incidence	
  has	
  not	
  been	
  widely	
  studied	
  in	
  this	
  region.	
  Conflic3ng	
  reports	
  exist	
  regarding	
  risk	
  factors,	
  especially	
  fusion	
  length.	
  

•  PURPOSE:	
  To	
  determine	
  the	
  annual	
  incidence	
  and	
  prevalence	
  of	
  further	
  surgery	
  for	
  adjacent	
  segment	
  disease	
  (SxASD)	
  a\er	
  posterior	
  lumbar	
  arthrodesis	
  and	
  examine	
  possible	
  risk	
  
factors.	
  

•  STUDY	
  DESIGN:	
  Retrospec3ve	
  cohort	
  study.	
  
•  PATIENT	
  SAMPLE:	
  Nine	
  hundred	
  twelve	
  pa3ents	
  who	
  underwent	
  1,000	
  consecu3ve	
  posterior	
  lumbar	
  interbody	
  fusion	
  procedures,	
  with	
  mean	
  follow-­‐up	
  dura3on	
  of	
  63	
  months	
  (range,	
  5	
  

months-­‐16	
  years).	
  
•  OUTCOME	
  MEASURES:	
  Further	
  surgery	
  for	
  ASD	
  or	
  surgery-­‐free	
  survival.	
  
•  METHODS:	
  A	
  postal	
  and	
  telephone	
  survey.	
  Follow-­‐up	
  rate:	
  91%	
  of	
  pa3ents.	
  The	
  annual	
  incidence	
  and	
  prevalence	
  of	
  ASD	
  requiring	
  further	
  surgery	
  were	
  determined	
  using	
  Kaplan-­‐Meier	
  

survivorship	
  analysis.	
  Cox	
  propor3onal-­‐hazards	
  (Cox)	
  regression	
  was	
  used	
  for	
  mul3variate	
  analysis	
  of	
  possible	
  risk	
  factors.	
  Significance	
  was	
  set	
  at	
  p<.05.	
  
•  RESULTS:	
  Further	
  surgery	
  for	
  ASD	
  occurred	
  following	
  130	
  of	
  1,000	
  or	
  13%	
  of	
  procedures	
  at	
  a	
  mean	
  3me	
  of	
  43	
  months	
  (range,	
  2.3-­‐162	
  months).	
  The	
  mean	
  annual	
  incidence	
  of	
  SxASD	
  over	
  

the	
  first	
  10	
  years,	
  in	
  all	
  pa3ents,	
  was	
  2.5%	
  (95%	
  confidence	
  interval	
  [95%	
  CI],	
  1.9-­‐3.1)	
  with	
  prevalences	
  of	
  13.6%	
  and	
  22.2%	
  at	
  5	
  and	
  10	
  years,	
  respec3vely.	
  Cox	
  regression	
  modeling	
  found	
  
that	
  the	
  number	
  of	
  levels	
  fused	
  (p≤.0003),	
  age	
  of	
  the	
  pa3ent,	
  fusing	
  to	
  L5,	
  and	
  performing	
  an	
  addi3onal	
  laminectomy	
  adjacent	
  to	
  a	
  fusion	
  all	
  independently	
  affect	
  the	
  risk	
  of	
  SxASD.	
  The	
  
mean	
  annual	
  incidence	
  figures	
  in	
  the	
  first	
  10	
  years	
  a\er	
  a	
  lumbar	
  fusion	
  were	
  1.7%	
  (95%	
  CI,	
  1.3-­‐2.2)	
  a\er	
  fusion	
  at	
  single	
  levels,	
  3.6%	
  (2.1-­‐5.2)	
  a\er	
  two	
  levels,	
  and	
  5.0%	
  (3.3-­‐6.7)	
  a\er	
  
three	
  and	
  four	
  levels.	
  The	
  5-­‐	
  and	
  10-­‐year	
  prevalences	
  were	
  9%	
  and	
  16%,	
  17%	
  and	
  31%,	
  and	
  29%	
  and	
  40%	
  a\er	
  single-­‐,	
  two-­‐,	
  and	
  three-­‐/four-­‐level	
  fusions,	
  respec3vely.	
  The	
  risk	
  of	
  SxASD	
  
in	
  pa3ents	
  younger	
  than	
  45	
  years	
  was	
  one-­‐quarter	
  (95%	
  CI,	
  10-­‐64)	
  the	
  risk	
  of	
  pa3ents	
  older	
  than	
  60	
  years	
  (p=.003).	
  A	
  laminectomy	
  adjacent	
  to	
  a	
  fusion	
  increases	
  the	
  rela3ve	
  risk	
  by	
  2.4	
  
3mes	
  (95%	
  CI,	
  1.1-­‐5.2;	
  p=.03).	
  Stopping	
  a	
  fusion	
  at	
  L5	
  is	
  associated	
  with	
  a	
  1.7-­‐fold	
  increased	
  risk	
  (95%	
  CI,	
  1.2-­‐2.4;	
  p=.007)	
  of	
  SxASD	
  compared	
  with	
  a	
  fusion	
  to	
  S1,	
  for	
  fusions	
  of	
  the	
  same	
  
length.	
  

•  CONCLUSION:	
  The	
  overall	
  annual	
  incidence	
  and	
  predicted	
  10-­‐year	
  prevalence	
  of	
  further	
  surgery	
  for	
  ASD	
  a\er	
  lumbar	
  arthrodesis	
  were	
  2.5%	
  and	
  22.2%,	
  respec3vely.	
  These	
  rates	
  varied	
  
widely	
  depending	
  on	
  the	
  iden3fied	
  risk	
  factors.	
  Although	
  young	
  pa3ents	
  who	
  underwent	
  single-­‐level	
  fusions	
  were	
  at	
  low	
  risk,	
  pa3ents	
  who	
  underwent	
  fusion	
  of	
  three	
  or	
  four	
  levels	
  had	
  a	
  
threefold	
  increased	
  risk	
  of	
  further	
  surgery,	
  compared	
  with	
  single-­‐level	
  fusions	
  (p<.0001),	
  and	
  a	
  predicted	
  10-­‐year	
  prevalence	
  of	
  40	
  


