
What	
  do	
  we	
  know	
  about	
  the	
  importance	
  
of	
  the	
  volume	
  of	
  the	
  ventricles,	
  raised	
  
intracranial	
  pressure,	
  and	
  mass	
  of	
  the	
  
brain	
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 Hydrocephalus	
  is	
  not	
  an	
  all	
  or	
  none	
  
phenomenon	
  
 We	
  have	
  no	
  long	
  term	
  outcome	
  studies	
  on	
  
untreated	
  pa;ents	
  known	
  to	
  have	
  
hydrocephalus	
  since	
  the	
  early	
  70s	
  
 What	
  does	
  hydrocephalus	
  do	
  to	
  the	
  brain?	
  
 What	
  causes	
  the	
  neurologic,	
  developmental	
  and	
  
cogni;ve	
  problems	
  we	
  see	
  in	
  these	
  pa;ents?	
  





  Volume	
  of	
  normal	
  ventricles-­‐30cc	
  
  Thickness	
  of	
  cor;cal	
  subarachnoid	
  
space	
  3mm:	
  Intracranial	
  volume-­‐(brain
+ventricle)	
  
 What	
  would	
  happen	
  to	
  ventricle	
  volume	
  
if	
  the	
  brain	
  is	
  displaced	
  outward	
  to	
  
displace	
  cor;cal	
  subarachnoid	
  space?	
  
 No	
  change	
  in	
  brain	
  volume	
  



Ventricle 

Brain 
CSAS 

Rvent=1.9cm 

Rbr=7.96 

Rcr=7.66 

Brain Volume 1,882 cc Brain Volume 1,882 cc 



  There	
  is	
  an	
  obstruc;on	
  of	
  flow	
  of	
  CSF	
  
between	
  the	
  ventricles	
  and	
  cor;cal	
  
subarachnoid	
  space	
  

•  The	
  pa;ent	
  is	
  a	
  good	
  candidate	
  for	
  
endoscopic	
  third	
  ventriculostomy!!!!!	
  
  The	
  obstruc;on	
  is	
  not	
  at	
  arachnoid	
  villi	
  
  There	
  is	
  a	
  high	
  likelihood	
  for	
  neurologic	
  
recovery	
  



 Chronic	
  Compensated	
  Hydrocephalus	
  
 Long	
  Standing	
  Overt	
  Ventriculomegaly	
  Of	
  the	
  
Adult	
  (LOVA)	
  
 Symptoma;c	
  Hydrocephalus	
  Manifes;ng	
  in	
  
Adolescents	
  and	
  Young	
  Adults	
  (SHYMA)	
  
 Normal	
  Pressure	
  Hydrocephalus	
  (NPH)	
  



 Decreases	
  intracranial	
  pressure,	
  
decreasing	
  headaches	
  
 Prevents	
  hernia;on	
  
 Improves	
  cogni;ve	
  func;on*	
  
 Prevents	
  subtle	
  deteriora;on*	
  

*Possibly	
  



  Unless	
  there	
  is	
  a	
  disorder	
  
of	
  level	
  of	
  consciousness	
  
there	
  is	
  plenty	
  of	
  ;me	
  
  Subtle	
  deteriora;on	
  should	
  
be	
  documented	
  
  Incidentally	
  found	
  
hydrocephalus	
  is	
  one	
  of	
  
our	
  greatest	
  challenges	
  



  Infec;on	
  0-­‐55%	
  depending	
  on	
  popula;on	
  and	
  
ins;tu;on	
  
 Mechanical	
  failure	
  -­‐	
  40%	
  failure	
  in	
  first	
  year,	
  
60%	
  failure	
  at	
  two	
  years	
  
  Crea;on	
  of	
  shunt	
  dependency	
  
 Death	
  rate	
  in	
  neonatal	
  hydrocephalus	
  
approaches	
  1%/year	
  





	
  
  In	
  the	
  absence	
  of	
  poten;al	
  for	
  hernia;on,	
  
overtly	
  increased	
  intracranial	
  pressure	
  or	
  rapid	
  
ventricular	
  disten;on,	
  there	
  is	
  ;me	
  to	
  ponder	
  
interven;on	
  
 Deteriora;on	
  must	
  be	
  documented	
  
 Neuropsychology	
  is	
  important	
  in	
  making	
  
decision	
  



  There	
  will	
  never	
  be	
  absolute	
  certainty	
  regarding	
  
the	
  “black	
  and	
  white”	
  threshold	
  
 Arguments	
  are	
  somewhat	
  similar	
  to	
  those	
  for	
  
Caesarian	
  Sec;on	
  
  Reimbursement	
  for	
  interven;on	
  
  Legal	
  “second-­‐guessing”	
  for	
  non-­‐interven;on	
  
  Almost	
  never	
  cri;cized	
  for	
  interven;on	
  



  “WHEN	
  IN	
  DOUBT-­‐

SHUNT!!!!	
  
PRIMUM	
  NON	
  NOCERE	
  



 Chronic	
  Compensated	
  
Hydrocephalus	
  
  Stable	
  moderate	
  
ventriculomegaly	
  
  Late	
  deteriora;on	
  is	
  
inevitable	
  
 Pa;ent	
  is	
  being	
  subtly	
  
harmed	
  
  Substrate	
  in	
  NPH	
  

 Arrested	
  
Hydrocephalus	
  
 Deteriora;on	
  is	
  not	
  
inevitable	
  
 Pa;ent	
  not	
  being	
  
harmed	
  
 May	
  be	
  impossible	
  to	
  
determine	
  the	
  
difference	
  between	
  
these	
  two	
  



 Informed	
  Consent	
  should	
  include	
  
discussion	
  of	
  level	
  of	
  certainty	
  
 Obtain	
  neuropsychological	
  workup	
  in	
  
“gray	
  zone”	
  cases	
  
 Careful	
  assessment	
  of	
  what	
  science	
  there	
  
is	
  prior	
  to	
  par;cipa;on	
  in	
  the	
  legal	
  process	
  



 Many	
  assump;ons,	
  Few	
  answers	
  
  Is	
  the	
  cogni;ve	
  loss	
  in	
  hydrocephalus	
  ;me	
  
dependent?	
  
 Are	
  there	
  any	
  condi;ons	
  in	
  which	
  hydrocephalus	
  
develops	
  without	
  a	
  direct	
  effect	
  on	
  the	
  brain	
  itself?	
  



  Success	
  in	
  trea;ng	
  hydrocephalus	
  using	
  ETV	
  
does	
  not	
  require	
  the	
  ventricles	
  to	
  return	
  to	
  
normal.	
  
  Success	
  in	
  trea;ng	
  NPH	
  with	
  shunt	
  does	
  not	
  
require	
  return	
  of	
  ventricles	
  to	
  normal.	
  
  Ventriculomegaly	
  in	
  post-­‐hemorrhagic	
  
hydrocephalus	
  self-­‐stabilizes	
  or	
  reverses	
  in	
  half	
  
of	
  the	
  cases	
  within	
  4	
  weeks.	
  





 The	
  Biggest	
  Challenge	
  
 The	
  Fewest	
  Answers	
  
 How	
  Does	
  One	
  Predict	
  the	
  Outcome	
  
With	
  and	
  Without	
  Interven;on	
  
 The	
  important	
  role	
  of	
  neuropsychology	
  



 How	
  Many	
  IQ	
  Points	
  Are	
  Lost?	
  
 At	
  What	
  Point	
  if	
  any	
  is	
  It	
  fu;le	
  to	
  treat	
  with	
  
shunt	
  or	
  third	
  ventriculostomy?	
  
 Are	
  the	
  risks	
  of	
  death	
  or	
  intellectual	
  
deteriora;on	
  eliminated	
  if	
  the	
  pa;ent	
  is	
  not	
  
shunted?	
  
 How	
  does	
  this	
  relate	
  to	
  success	
  or	
  failure	
  of	
  
third	
  ventriculostomy?	
  



  53	
  Year	
  old	
  mechanic	
  
  Single	
  seizure	
  
  Memory	
  difficul;es	
  

  He	
  and	
  wife	
  disagree	
  
about	
  how	
  severe	
  

  No	
  Headache	
  
  No	
  Urgency	
  
  No	
  Gait	
  disturbances	
  

COULD	
  NOT	
  BUY	
  A	
  HAT	
  



  Verbal	
  IQ-­‐96	
  	
  Performance	
  IQ-­‐117	
  
 Normal	
  Aien;on	
  Span	
  
 Normal	
  dexterity	
  
 Memory	
  normal	
  for	
  the	
  pa;ent’s	
  age,	
  
educa;onal	
  level	
  (12	
  years),	
  and	
  IQ	
  
  Problem	
  Solving	
  mean	
  as	
  expected	
  for	
  job	
  and	
  
educa;on.	
  
 NO	
  SHUNT	
  PERFORMED/	
  REPEAT	
  



  32	
  yo	
  Bank	
  Execu;ve	
  
  Brief	
  loss	
  of	
  
consciousness	
  following	
  
auto	
  accident	
  
 No	
  headache	
  or	
  signs	
  of	
  
NPH	
  



  Excellent	
  undergraduate	
  degree	
  and	
  
performance	
  
 M.	
  BA.	
  At	
  night	
  
  Long	
  history	
  of	
  overachieving	
  
  Palm	
  pilot,	
  legal	
  pad,	
  excellent	
  secretary	
  
  Clear	
  evidence	
  of	
  decrease	
  in	
  performance	
  
rela;ve	
  to	
  previous	
  academic	
  performance	
  and	
  
gene;cs	
  
  VP	
  Shunt	
  performed	
  



  68	
  year	
  old	
  re;red	
  postal	
  
worker	
  
 Head	
  circumfirence	
  65cm	
  
  Father	
  of	
  3	
  
  Typical	
  NPH	
  triad	
  
progressive	
  over	
  the	
  past	
  
three	
  years	
  



 All	
  aqueductal	
  stenosis	
  
isn’t	
  
 Headaches	
  are	
  rarely	
  if	
  
ever	
  related	
  to	
  LOVA	
  
 4/6	
  ended	
  up	
  with	
  shunts	
  

HE TERM “LOVA” was first used by Oi and collea-
gues24 to define a condition in young adults with ob-
viously chronic hydrocephalus that had begun be-

fore their cranial sutures fused because their head
circumference was more than two standard deviations
above the 98th percentile. The event causing the hydro-
cephalus could not be determined in any of the patients,
whose hydrocephalus was described as severe. The nom-
enclature associated with this condition is confusing, and
a consensus regarding how and when to treat it is lacking.
The purpose of this study was to analyze the results of

ETV in the management of LOVA in terms of its safety
and efficacy.

CLINICAL MATERIAL AND METHODS 

Between 1992 and 2006, six patients (two males and
four females) were identified as having LOVA and under-
went ETV as part of their treatment (Table 1). The patients
ranged from 16 to 55 years old (mean age 34 years) on
first presentation. All patients had clearly macrocephalic
head circumferences and longstanding triventricular hy-
drocephalus. The large head implied that the process lead-
ing to the hydrocephalus began before closure of the
sutures and most likely began before the age of 2 years.
No patient had a history that suggested an initial cause of
the hydrocephalus, such as brain tumor, intracranial hem-
orrhage, or meningitis. 
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Longstanding overt ventriculomegaly in
adults: pitfalls in treatment with
endoscopic third ventriculostomy
HAROLD L. REKATE, M.D.

Pediatric Neurosciences, Barrow Neurological Institute, Phoenix; and University of Arizona
School of Medicine, Tucson, Arizona

Object. The recently described condition of longstanding overt ventriculomegaly in adults (LOVA)
has not been defined in terms of the need for intervention, timing of intervention, and ideal treatment.
The purpose of this review was to evaluate the role of endoscopic third ventriculostomy (ETV) in the
treatment of LOVA.

Methods. Data collected in six patients with LOVA who had undergone ETV were reviewed retro-
spectively in terms of the definition of treatment success, rates of success, complications, and out-
come. All six patients presented with headache disorders. In all patients, triventricular hydrocephalus
had been diagnosed as aqueductal stenosis, and head circumference measurements were above the
98th percentile. All six had undergone successful ETV as documented by the free flow of cere-
brospinal fluid into the basal cisterns, which remained open throughout the follow-up period. After the
procedure, one patient experienced a mild degree of difficulty with short-term memory. Five patients
remained symptomatic or had symptoms requiring further treatment 3 months to 3 years after ETV.
Four patients received ventriculoperitoneal shunts, and one underwent venous stenting for high
intracranial pressure after successful ETV. In two patients in whom aqueductal stenosis had been diag-
nosed, the sylvian aqueduct was patent after the procedure.

Conclusions. In LOVA patients who present with headaches, ETV may not lead to improvement in
the headaches. Despite the presence of triventricular hydrocephalus, closure of the aqueduct may be a
secondary phenomenon, and flow through the aqueduct may be reestablished after ETV. If intracranial
hypertension persists after successful ETV, its cause may be increased venous sinus pressure.

KEY WORDS • aqueductal stenosis • compensated hydrocephalus • normal-pressure
hydrocephalus • endoscopic third ventriculostomy 
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Abbreviations used in this paper: CSF = cerebrospinal fluid;
CT = computed tomography; ETV = endoscopic third ventricu-
lostomy; ICP = intracranial pressure; LOVA = longstanding overt
ventriculomegaly in adults; MR = magnetic resonance; NPH = nor-
mal-pressure hydrocephalus; VP = ventriculoperitoneal. 
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  Large	
  head	
  or	
  evidence	
  of	
  chronic	
  hydrocephalus	
  
never	
  shunted	
  
  Pa;ents	
  shunted	
  in	
  childhood	
  with	
  evidence	
  of	
  
increase	
  in	
  ventricular	
  size	
  from	
  earlier	
  studies.	
  
  Long	
  asymptoma;c	
  period	
  
  Deteriora;on	
  with	
  incident	
  

  Minor	
  head	
  injury	
  	
  
  Medical	
  illness	
  
  Others	
  





  ICP	
  recorded	
  is	
  below	
  atmospheric	
  
pressure	
  
  Shunt	
  failure	
  diagnosed	
  but	
  at	
  
explora;on	
  found	
  to	
  be	
  working	
  
 Deranged	
  consciousness	
  with	
  nega;ve	
  
intracranial	
  pressure	
  and	
  enlarged	
  
ventricles	
  
 Air	
  is	
  sucked	
  in	
  if	
  the	
  system	
  is	
  opened	
  



 Spontaneous	
  intracranial	
  hypotension	
  
 Following	
  non-­‐valved	
  lumboperitoneal	
  
shunts	
  or	
  syrinx	
  shunts	
  in	
  
communica;ng	
  syringomyelia	
  
 Low	
  or	
  nega;ve	
  pressure	
  hydrocephalus	
  



  I	
  have	
  not	
  seen	
  any	
  pa;ents	
  with	
  this	
  syndrome	
  
and	
  Know	
  of	
  no	
  pa;ents	
  with	
  this	
  whose	
  
hydrocephalus	
  presented	
  in	
  infancy	
  
  All	
  of	
  the	
  pa;ents	
  I	
  have	
  seen	
  (?	
  25)	
  have	
  
developed	
  hydrocephalus	
  in	
  adolescence	
  or	
  
adulthood	
  
  All	
  pa;ents	
  have	
  been	
  found	
  to	
  have	
  lack	
  of	
  
communica;on	
  between	
  the	
  ventricle	
  and	
  
cor;cal	
  subarachnoid	
  spaces	
  



Coma, Low ICP Cervical Ace 
Bandage Ace 

Removed 



  Following	
  skull	
  base	
  surgery	
  either	
  with	
  pre-­‐exis;ng	
  
hydrocephalus	
  or	
  complicated	
  by	
  infec;on	
  

  Pa;ent	
  with	
  hydrocephalus	
  and	
  spontaneous	
  rupture	
  of	
  
Tarlov	
  cysts	
  

  Lumbar	
  shunts	
  

Nega;ve-­‐pressure	
  and	
  low-­‐pressure	
  hydrocephalus:	
  the	
  
role	
  of	
  cerebrospinal	
  fluid	
  leaks	
  resul;ng	
  from	
  surgical	
  
approaches	
  to	
  the	
  cranial	
  base.	
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