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Abstract  We  report  the  case  of  an  aborted  awake  craniotomy  for  a  left  frontotemporoinsu-
lar glioma  due  to  ammonia  encephalopathy  on  a  patient  taking  Levetiracetam,  valproic  acid
and clobazam.  This  awake  mapping  surgery  was  scheduled  as  a  second-stage  procedure  follow-
ing partial  resection  eight  days  earlier  under  general  anesthesia.  We  planned  to  perform  the
surgery with  local  anesthesia  and  sedation  with  remifentanil  and  propofol.  After  removal  of
the bone  flap  all  sedation  was  stopped  and  we  noticed  slow  mentation  and  excessive  drowsi-
ness prompting  us  to  stop  and  control  the  airway  and  proceed  with  general  anesthesia.  There
were no  post-operative  complications  but  the  patient  continued  to  exhibit  bradypsychia  and
hand tremor.  His  ammonia  level  was  found  to  be  elevated  and  was  treated  with  an  infusion  of
l-carnitine  after  discontinuation  of  the  valproic  acid  with  vast  improvement.  Ammonia  encepha-
lopathy  should  be  considered  in  patients  treated  with  valproic  acid  and  mental  status  changes
who require  an  awake  craniotomy  with  patient  collaboration.
© 2014  Sociedad  Española  de  Anestesiología,  Reanimación  y  Terapéutica  del  Dolor.  Published
by Elsevier  España,  S.L.U.  All  rights  reserved.
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Resumen  Se  presenta  el  caso  de  un  paciente  con  un  glioma  insulofrontotemporal  izquierdo,
tratado con  levetiracetam,  valproato  y  clobazam.  Se  realizó  una  primera  cirugía  bajo  anestesia
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general  para  la  exéresis  del  lóbulo  temporal  tumoral,  y  8  días  después  se  sometió  a  una  cirugía
con el  paciente  despierto  para  mapeo  del  lenguaje,  bajo  sedación  consciente  con  remifen-
tanilo y  anestesia  local.  A  la  llegada  a  quirófano,  el  paciente  se  encontraba  cansado  y  con
cierta bradipsiquia;  tras  parar  la  infusión  de  remifentanilo,  y  antes  de  abrir  la  duramadre,
el paciente  presentó  una  disminución  del  nivel  de  consciencia  con  privación  respiratoria  que
requirió intubación  endotraqueal  y  la  finalización  de  la  cirugía.  En  el  periodo  posoperatorio  se
apreció bradipsiquia  moderada,  cansancio  y  temblor  de  manos.  Fueron  detectados  niveles  altos
de amonio  en  sangre,  y  la  clínica  mejoró  tras  la  administración  de  L-carnitina  y  la  suspensión
del valproato.  La  encefalopatía  por  amonio,  aunque  con  mínima  sintomatología,  debería  ser
considerada  en  pacientes  tratados  con  valproato  que  van  a  ser  sometidos  a  una  cirugía  bajo
sedación, donde  se  requiere  que  el  paciente  colabore.
© 2014  Sociedad  Española  de  Anestesiología,  Reanimación  y  Terapéutica  del  Dolor.  Publicado
por Elsevier  España,  S.L.U.  Todos  los  derechos  reservados.

Introduction

Awake  craniotomy  is  performed  in  patients  with  a  tumor
located  in  close  proximity  to  eloquent  areas  of  the  brain.
This  procedure  needs  the  collaboration  of  the  patient  to  suc-
cessfully  map  cortical  and  subcortical  structures.  Therefore,
sedation  effects  should  be  absent  or  negligible  at  this  point.1

Different  anesthetic  strategies  have  been  described  to
perform  the  awake  craniotomy  and  language  mapping  with
local  anesthetic:  IV  sedation  (IVS)  and  asleep---awake---asleep
(AAA).2---8 AAA  technique  consists  in  general  anesthesia
induction  with  laryngeal  mask  (Mayfield  head  holder  place-
ment,  scalp  and  dura  mater  incision)  followed  by  total
awakening  for  intraoperative  cerebral  mapping,  and  finally
general  anesthesia  with  laryngeal  mask  for  the  dura  mater
and  scalp  closure.

IVS  is  the  usual  technique  used  in  our  center.  It  consists
of  conscious  sedation  using  low  doses  of  an  opioid  anal-
gesic  such  as  remifentanil  with  or  without  propofol,  and
local  anesthesia  for  the  surgical  wound  and  for  the  regional
nerves  using  bupivacaine  0.25%.  Invasive  blood  arterial  pres-
sure,  heart  rate,  oxygen  saturation  (SpO2)  and  end-tidal
CO2(etCO2)  were  recorded  at  baseline  and  during  all  the
procedures  via  nasal  cannula.

During  the  Mayfield  head  holder  placement,  scalp  and
dura  mater  incision  the  remifentanil  (with  or  without  propo-
fol)  infusion  is  maintained.  The  surgeons  then  proceed  to
map  and  resect  the  tumor  with  an  awake  and  cooperative
patient.  During  closure  the  remifentanil  is  reestablished  at
the  same  rate  or  at  a  higher  dose  because  patient  coopera-
tion  is  not  required.

The  success  of  awake  surgery  is  dependent  on  an
adequate  selection  of  patients.  Obstructive  sleep  apnea
syndrome  (OSAS),  obesity,  gastroesophageal  reflux,  chronic
cough,  dysphasia,  impaired  consciousness  and  language  bar-
rier  have  been  reported  as  relative  contraindications  to
awake  surgery.9

The  majority  of  patients  with  a  low-grade  glioma  under-
going  surgery  receive  antiepileptic  treatment,  as  seizures
occur  frequently  in  these  patients.

Ammonia  encephalopathy  is  not  a  frequent  complication
derived  from  the  treatment  with  valproic  acid.  Patients  with

normal  levels  of  valproic  acid  may  suffer  hyperammonemia,
while  patients  suffering  hyperammonemia  do  not  necessar-
ily  have  to  suffer  encephalopathy.10 An  association  between
a  daily  intake  of  valproic  acid  and  the  appearance  and
severity  of  ammonia  encephalopathy  has  not  been  found.
A  relation  between  the  duration  of  the  treatment  and  the
ammonia  levels  has  not  been  found  either.  Valproic  acid,
can  induce  hyperammonemia  by  acting  in  the  mitochon-
dria  of  the  hepatocyte,  inhibiting  the  carbamoyl  phosphate
synthetase  1,  and  decreasing  ammonia  utilization.11 Val-
proic  acid  also  increases  renal  excretion  of  carnitine,  which
reduces  fatty  acids  available  for  B-oxidation,  increasing  pro-
tein  metabolism.  In  addition,  an  altered  B-oxidation  can
decrease  the  ammonia  metabolism  in  the  cycle  of  urea.12,13

Symptoms  of  ammonia  encephalopathy  can  be:  lethargy,
bradypsychia,  decreased  level  of  consciousness,  vomiting,
focal  neurological  deficits  and  even  death.  A  clear  corre-
lation  between  clinical  severity  and  ammonia  blood  levels
has  not  been  obtained.  Diagnosis  is  based  on  clinical  pic-
ture,  blood  test  and  electroencephalography  (EEG).  The
EEG  shows  diffused  signs  of  severe  encephalopathy,  with  an
irregular,  continuous,  severe  and  slowing  diffused  pattern
with  a  predominance  of  theta  and  delta  activity.14---18

A  case  of  a  patient  who  underwent  awake  craniotomy
for  language  mapping  is  reported,  in  whom  the  presence
of  ammonia  encephalopathy  contributed  to  the  appear-
ance  of  respiratory  depression,  a  fact  that  forced  the
neurosurgeon  to  abort  the  language  mapping.

Case report

We  present  a  47  year  old  male,  87  kg,  180  cm,  ASA  grade
ll,  without  toxic  habits  with  a  brain  MRI  showing  a  left  fron-
totemporoinsular  tumor  suggestive  of  high-grade  glioma.  He
debuted  with  a  tonic-clonic  seizure,  followed  by  partial-
complex  and  generalized  seizures.  He  was  treated  with
levetiracetam  (1500  mg/12  h),  valproic  acid  (1000  mg-
500  mg-500  mg),  and  clobazam  (10  mg/12  h).  Liver  function
was  normal.  The  preoperative  neuropsychological  assess-
ment  confirmed  a slight  expressive  aphasia,  and  impaired
verbal  memory.  The  patient  also  complained  of  fatigue
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