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Results	  of	  Mee0ngs	  of	  neuroscien0sts	  in	  
Phoenix	  and	  in	  LA	  at	  the	  ISPN	  mee0ng	  in	  LA	  
and	  represen0ng	  a	  hard	  won	  consensus	  of	  
essen0ally	  pediatric	  neurosurgical	  
inves0gators	  



 Included	  
 Hydrocephalus	  
 NPH	  
 INPH	  
 ?	  Normal	  Volume	  
Hydrocephalus:	  
Began	  with	  enlarged	  
ventricles	  

 Excluded:	  
 IIH/Pseudotumor	  
 Arachnoid	  Cysts	  
 Cerebral	  Edema	  
 “External”	  
hydrocephalus	  
 Hydrocephalus	  ex	  
vacuo	  



  “Communica0ng	  vs	  Non-‐
Communica0ng”	  
  Tools	  Available	  

  Injec0on	  of	  supravital	  dyes	  
into	  ventricle	  and	  recovery	  
by	  lumbar	  puncture	  

  Post-‐mortem	  
  Results	  

  Choroid	  plexectomy	  
  Third	  Ventriculostomy	  

Dandy 1913 



  S0ll	  only	  two	  categories 	  	  
  Intraventricular	  obstruc0ve	  
  Extraventricular	  obstruc0ve	  

  Tools	  Available	  
  Supravital	  dyes	  
  Air	  
  Pantopague	  
  RISA	  
  Shunts	  

  Outcome	  
  Largely	  ignored	  
  S0mulated	  experiments	  
  Recent	  work:	  McAllister	  
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  CT	  scans	  
Cisternography	  
 MRI	  
  Cine	  MRI	  
 Direct	  Endoscopic	  Inspec0on	  
  Responses	  to	  treatment	  
  Coopera0ve	  Studies	  
  Evolving	  MRI	  techniques	  to	  quan0fy	  flow	  





  None	  

  Foramen	  of	  Monro	  

	  
  Aqueduct	  of	  Sylvius	  

	  
  Outlet	  Foramina	  of	  Fourth	  

  Choroid	  Plexus	  Tumor	  

  Agenesis	  of	  F	  of	  M	  
  Tumor	  (SEGA)	  
  Cyst,,	  
  Func0onal	  
Tectal	  tumor	  

  Hydrocephalus	  
  Shunt	  overdrainage	  

  Chronic	  Meningi0s	  
  Tumors	  



	  
Spinal	  to	  cor0cal	  
subarachnoid	  space	  
	  
	  
Terminal	  absorp0on	  
	  
Venous	  ou^low	  issues	  

  Late	  in	  subarachnoid	  
hemorrage	  
  Bacterial	  and	  viral	  
meningi0s	  
  Congenital	  anomalies	  
  Early	  in	  SAH	  or	  infec0on	  
 Only	  causes	  big	  ventricles	  
in	  babies	  
  Results	  in	  pseudotumor	  
or	  SVS	  



  Foramen	  of	  Monro	  

 Aqueduct	  of	  Sylvius	  

 Outlet	  of	  fourth	  ventricle	  

  SSAS	  to	  CSAS	  

  Terminal	  absorp0on	  
 Venous	  ou^low	  
resistence	  

  Shunt	  with	  2	  catheters	  
  Septum	  pellucidotomy	  
  ETV	  
  Shunt	  
 Direct	  opening	  of	  the	  4th	  
  ETV	  
  VP	  or	  LP	  Shunt	  
  ETV	  
  VP	  or	  LP	  
  LPS	  
 Dural	  venous	  stent	  





  The	  IHIWG	  
  Called	  MRI	  flow	  group	  by	  the	  ASNR	  
  The	  important	  work	  from	  Dr.	  Ari	  Blitz	  to	  define	  
the	  point	  of	  obstruc0on	  
  Time	  Slip	  and	  other	  methods	  for	  determining	  
the	  point	  of	  obstruc0on	  

	  



Max	  Planck:	  the	  father	  of	  quantum	  
physics	  



  Recognize	  and	  report	  the	  likely	  point	  of	  
restric0on	  or	  obstruc0on	  of	  flow	  
  Can	  be	  challenging	  in	  the	  original	  diagnosis	  of	  
hydrocephalus,	  par0cularly	  in	  babies	  
  In	  infan0le	  hydrocephalus	  it	  is	  common	  to	  find	  mul0ple	  
points	  of	  failure	  of	  flow	  

  Should	  be	  quite	  simple	  at	  the	  0me	  of	  shunt	  failure	  
 Help	  develop	  techniques	  to	  accurately	  iden0fy	  
where	  flow	  is	  impeded	  
  Especially	  in	  pediatrics	  there	  is	  a	  dis0nct	  reluctance	  
to	  perform	  studies	  involving	  tracers	  





 Diagnosed	  in	  utero	  and	  family	  rejected	  abor0on	  
  First	  opera0on	  was	  shunt	  of	  DW	  cyst	  at	  2	  weeks	  
 At	  two	  years	  the	  shunt	  was	  converted	  to	  a	  
ventriculoperitoneal	  shunt	  
  Two	  shunt	  failures	  un0l	  age	  13	  
  In	  the	  last	  two	  years	  she	  has	  spent	  5	  months	  in	  
hospital	  and	  had	  46	  shunt	  revisions	  

	  



 Neurologically	  normal	  including	  balance	  
 Honors	  student	  when	  she	  can	  actually	  go	  to	  
school	  
 Accomplished	  guitarist,	  singer	  and	  song-‐writer	  
(Country	  and	  Western)	  
 Maintains	  a	  sense	  of	  humor	  



  Large	  cyst	  
  CSF	  in	  cisterns	  and	  
cor0cal	  subarachnoid	  
spaces	  
  Large	  Dandy	  Walker	  cyst	  
  Flow	  study	  was	  read	  as	  
communica0on	  between	  
the	  third	  ventricle	  and	  
the	  cyst	  
  I	  was	  asked	  to	  consult	  as	  
to	  what	  valve	  to	  use	  





  1.	  	  All	  CSF	  compartments	  must	  see	  the	  same	  ICP	  
  2. 	  ICP	  in	  supine	  posi0on	  5-‐15	  mmHg	  
  3.	  	  ICP	  in	  erect	  posi0on	  -‐5-‐+5	  mmHg	  
  4.	  	  It	  isn’t	  a	  shunt	  it’s	  a	  sentence	  





 Fenestra0on	  of	  DW	  
Cyst	  
 Cyst	  to	  ventricle	  to	  
peritoneal	  shunt	  
 Used	  Edwards-‐Barbera	  
“T”	  shunt	  to	  shunt	  
both	  the	  cyst	  and	  the	  
subarachnoid	  space	  





  Intracranial	  pressure	  monitoring	  is	  normal	  
  Severe	  headaches	  persist	  
 All	  compartments	  in	  communica0on	  	  

  Communica0on	  depends	  on	  con0nued	  func0on	  of	  
three	  proximal	  catheters	  
  She	  s0ll	  has	  headaches	  
  Her	  assessment	  of	  outcome	  is	  not	  great	  






