
C

I
r

E
L

a

b

R
A

I

E
H
i
p
d

h
©
(

Brazilian Journal of Anesthesiology 2023;73(1):108---111

ASE REPORT

t’s  not  always  postdural  puncture  headache:  a  case
eport and note to  the  astute  anesthesiologist

jaz Khan a,∗, Rovnat Babazadea, Mohamed Ibrahima, Michelle Simona,
indsay Juarezb, Mandonca Ronib, Vadhera Rakesha

University  of  Texas  Medical  Branch  at  Galveston,  Department  of  Anesthesiology,  Galveston,  Texas,  USA
Metropolitan  Medical  Center,  NYCH+ Hospitals,  Department  of  Anesthesiology,  New  York,  USA

eceived 21  May  2020;  accepted  4  June  2021
vailable  online  24  June  2021

KEYWORDS
Postdural  puncture
headache;
Epidural  blood  patch;
Unintended  dural
puncture;
Endovascular
embolization;

Abstract  Dural  puncture  is  either  diagnosed  by  unexpectedly  profound  response  to  medica-
tion test  dose  or  development  of  a  postpartum  postural  headache.  Epidural  blood  patch  is  the
gold standard  for  treatment  of  PDPH  when  conservative  management  fails.  However,  postpar-
tum headaches  can  be  resistant  to  multiple  epidural  blood  patches.  In  such  cases,  preexisting
intracranial  processes  should  be  considered  and  ruled  out.  We  report  here  the  unique  case
of a  pregnant  patient  who  developed  a  resistant  headache  in  the  postpartum  period  related
to an  incidental  intracranial  aneurysm.  Subsequent  treatment  with  endovascular  emboliza-
tion adequately  relieved  her  symptoms.  Early  surgical  consultation  and  a  multidisciplinary
team approach  involving  neurology  and  neuroimaging  is  required  for  successful  management  of
Incidental

intracranial  aneurysm patients  such  as  the  one  described  here.
© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).
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pidural  labor  analgesia  complicated  by  Postdural  Puncture
eadache  (PDPH)  as  a  result  of  unintended  dural  puncture
s  not  uncommon.1 Up  to  one  third  of  unintended  dural
uncture  events  may  go  unrecognized  at  the  time  of  proce-
ure,  only  later  identified  once  the  patient  has  developed  a
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DPH.2,3 Lumbar  epidural  blood  patch  procedures  have  been
hown  to  provide  significant  symptomatic  relief  in  up  to  93%
f  patients  after  first  patch  placement  and  97%  of  patients
fter  a  second  patch  placement.4 Other  less  common  causes
f  postpartum  headache,  however,  must  be  considered  and
uled  out  when  conventional  treatment  for  PDPH  proves
neffective.

The  incidence  of  cerebral  aneurysm  is  about  2%  in  both

he  general  population  and  women  of  childbearing  age.5

lthough  the  etiology  is  often  unknown,  both  genetic  and
nvironmental  factors  are  likely  at  play.6 The  majority  of
erebral  aneurysms  are  located  in  the  anterior  circulation
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80---90%),  with  a  minority  being  found  in  the  posterior
irculation.7 Normal  physiologic  changes  during  pregnancy
ay  increase  the  risk  of  cerebral  aneurysm  formation,  pro-

ression,  and  even  rupture.8 However,  the  incidence  of
nruptured  or  incidental  cerebral  aneurysm  during  preg-
ancy  is  not  well  established.5 We  present  here  a  unique
ase  of  refractory  PDPH  in  a  young  parturient  with  an
ncidental  intracranial  aneurysm  treated  with  endovascular
mbolization  for  ultimate  symptomatic  relief.

ase report

 28-year-old  gravida  5  para  5  at  40  weeks  gestation  pre-
ented  to  our  labor  and  delivery  unit  in  early  labor,  with
lans  for  spontaneous  vaginal  delivery.  Her  past  medical
istory  was  unremarkable,  and  she  had  reportedly  received
neventful  epidural  labor  analgesia  for  her  last  delivery.  On
dmission,  epidural  labor  analgesia  was  requested  by  the
atient  and  ultimately  placed  in  the  L4---L5  intervertebral
pace  with  the  patient  in  a  sitting  position.  After  prepar-
ng  an  appropriate  sterile  field,  a  17G  Tuohy  needle  was
sed  to  identify  and  enter  the  epidural  space  using  a  loss-
f-resistance  to  saline  technique.  Loss  of  resistance  was
chieved  at  a  depth  of  4.5  cm,  at  which  time  a  19G  multi-
rifice  epidural  catheter  was  easily  threaded  and  secured  at

 cm  at  the  skin.  Aseptic  technique  was  maintained  through-
ut  the  procedure.

Following  negative  aspiration  from  the  catheter  and  a
egative  test  dose  with  3  mL  2%  lidocaine  with  1:200,000
pinephrine,  an  epidural  infusion  of  0.1%  bupivacaine  +  2
cg.mL-1 fentanyl  at  12  mL.h-1 was  initiated.  The  patient

eceived  a  4-mL  epidural  bolus  of  this  solution  at  the  time
f  infusion  initiation  with  a  4-mL  Patient  Controlled  Epidu-
al  Analgesia  (PCEA)  dose  available  at  a  20-minute  lock  out.
he  neuraxial  blockade  had  reached  a  T4  level  bilaterally
hortly  after  the  initial  bolus,  at  which  time  the  infusion
ate  was  decreased  to  2  mL.h-1 with  concern  for  intrathe-
al  catheter  migration.  Soon  after  epidural  placement,  the
atient  began  to  complain  of  headache,  though  no  signs  of
nintended  dural  puncture  were  appreciated  at  that  time.
he  headache  was  occipital  in  location,  throbbing  in  nature,
---6/10  in  severity  and  aggravated  with  the  patient  in  a
ead-up  position.  The  patient  exhibited  no  focal  neurologic
eficits.  Within  a  few  hours,  the  patient  began  to  report
ncreased  labor  pain  with  physical  exam  findings  consistent
ith  a  T12  level  of  blockade  on  the  right  side  and  T9  level
n  the  left.  The  asymmetrical  levels  of  neuraxial  blockade
s  well  as  fading  of  the  epidural  block  indicated  a  high  like-
ihood  that  the  catheter  was,  in  fact,  in  the  epidural  space.
husly,  a  4-mL  bolus  dose  of  the  epidural  infusion  cocktail
as  administered,  and  the  infusion  rate  was  increased  to
0  mL.h-1.  The  patient  reported  adequate  relief  from  labor
ain  but  failed  to  see  improvement  in  her  ongoing  positional
eadache.  Her  labor  course  proceeded  in  an  uneventful
anner,  and  she  delivered  a  healthy  newborn  via  uncom-
licated,  spontaneous  vaginal  delivery.

In  the  early  postpartum  period,  the  patient’s  headache

ncreased  in  severity  to  a  7/10  and  was  unrelieved  by
onservative  management  with  intravenous  fluids,  oral  anal-
esics,  and  bed  rest.  An  epidural  blood  patch  was  performed
pproximately  24  hours  after  delivery  using  15  mL  of  autol-
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igure  1  Left  supraclinoid,  paraophthalmic  ICA  aneurysm,
easuring  approximately  9  ×  6  mm.

gous  blood.  The  injection  was  performed  at  the  L3---L4
ntervertebral  space,  using  a  17G  Tuohy  needle  in  a  mid-
ine  approach.  The  patient  reported  transient  symptomatic
elief,  however  the  headache  returned  less  than  24  hours
ater.

A  second  blood  patch  was  placed  72  hours  after  the  first
lood  patch,  again  using  15  mL  of  autologous  blood,  injected
t  the  L3---L4  intervertebral  space  with  a  midline  approach.
he  patient  reported  immediate  improvement  in  the  sever-

ty  of  her  headache  from  8/10  to  4/10  following  the  second
lood  patch,  however  her  symptoms  again  returned  approx-
mately  24  hours  later.  Forty  eight  hours  after  the  second
lood  patch,  a  third  blood  patch  was  placed,  again  using
5  mL  autologous  blood  and  a  17G  Tuohy  needle  in  a  mid-
ine  approach,  however  this  time  the  injection  was  made
t  the  L4---L5  intervertebral  space  under  fluoroscopic  guid-
nce.  Needle  placement  was  confirmed  with  spread  of  dye
ithin  the  epidural  space  and  about  the  nerve  roots.  The
atient  again  reported  transient  relief  followed  by  recur-
ence  within  24  hours.  Her  headache  was  not  associated  with
ausea,  vomiting,  or  any  focal  neurologic  deficits.  No  neck
igidity  or  compromised  cervical  mobility  was  appreciated.
omputed  Tomography  Angiography  (CTA)  of  the  patient’s
ead  revealed  an  incidental  left  supraclinoid,  paraopthalmic
neurysm  of  the  Internal  Carotid  Artery  (ICA)  measuring

 ×  6  mm  (Fig.  1  and  2).  The  patient  subsequently  underwent
n  endovascular  pipeline  embolization  of  this  aneurysm
nd  reported  sustained  symptomatic  relief  at  48  hours  post
rocedure.  She  was  discharged  home  on  oral  analgesic  med-
cations  as  needed.

iscussion

umbar  epidural  placement  is  the  gold  standard  for  labor
nalgesia  in  most  developed  countries  and  is  a  common  prac-
ice  worldwide.  PDPH  is  a  known  complication  of  epidural
lacement  in  this  setting.  The  incidence  of  PDPH  following
nintended  dural  puncture  with  a  17G  needle  can  be  as  high

9
s  75---85%, however  it  is  not  the  only  cause  of  postpartum
eadache.10 Table  1  provides  a  brief  summary  of  differential
iagnoses  for  headache  in  the  postpartum  period.  PDPH  clas-
ically  presents  as  a  frontal  or  occipital  postural  headache,

9
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Table  1  Brief  summary  of  differential  diagnoses  for  headache  in  the  postpartum  period,  comparing  timeline,  clinical  indicators,
and appropriate  workup  and/or  treatment.

Differential  diagnosis
for PDPH

Timeframe  Clinical  clues  Workup/treatment

PDPH 12  hours  to  5  days  following
dural  puncture  event

Postural  in  nature Conservative  management  with
fluids,  non-narcotic  analgesic
medications  ±  caffeine

‘‘Throbbing’’  quality

Fronto-occipital  location  Epidural  blood  patch  for
resistant  symptoms

Preexisting
intracranial  aneurysm

Onset  shortly  after  epidural
placement,  but  can  present
at  any  time

Unrelieved  by  conservative
management  measures  for
PDPH

Cerebral  angiography
Neuroendovascular  surgery
consultation

Migraine or  tension-type
headache

Can  present  at  any  time History  of  migraine  or
tension-type  headaches

Acetaminophen  ±  caffeine
Trial of  ergot  alkaloids  (i.e.,
sumatriptan)  for  persistent
symptoms  consistent  with
migraine

Sensitivity  to  light  and/or
sound
Preceding  aura

Fatigue/dehydration Can present  at  any  time Decreased  skin  turgor  Intravenous  fluids
Mild cognitive
symptom

Symptomatic  management
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igure  2  Cerebral  angiogram  showing  left  supraclinoid,
araopthalmic  ICA  aneurysm.

hrobbing  in  nature,  and  can  range  from  mild  to  severe
nd  incapacitating.  The  headache  onset  typically  begins
ithin  12---48  hours  and  rarely  more  than  5  days  after  the
ural  puncture  event.  Headache  soon  after  epidural  place-
ent  is  more  likely  related  to  either  pneumocephalus  or
reexisting  intracranial  pathology.11,12 Our  patient,  indeed,
omplained  of  headache  soon  after  epidural  placement  ---
onsidering  that  a  loss-of-resistance  to  saline  technique  was
sed,  the  possibility  of  pneumocephalus  was  exceptionally
ow.  Although  unintended,  dural  puncture  was  not  recog-
ized  at  the  time  of  epidural  placement,  a  questionably  high

evel  of  neuraxial  blockade  after  bolus  dose  raised  suspicion
or  intrathecal  connection.

While  the  exact  cause  of  PDPH  is  not  entirely  known,  it’s
hought  to  be  related  to  the  decrease  in  cerebrospinal  fluid

R

11
s/‘‘brain  fog’’

ressure  secondary  to  volume  loss,  leading  to  traction  on
tructures  within  the  cranium.13 The  initial  management  of
DPH  is  bed  rest  with  supportive  therapy  including  oral  or
ntravenous  fluids  and  nonnarcotic  analgesic  medications.
pidural  blood  patch  is  the  standard  treatment  for  resis-
ant  PDPH  and  is  usually  offered  after  24  hours  of  failed
onservative  management.

Our  patient  received  three  blood  patches,  each  fol-
owed  by  symptom  recurrence  within  24  hours,  suggesting
hat  her  headache  was  related  to  a  preexisting  intracra-
ial  aneurysm,  rather  than  unintended  dural  puncture.  One
xplanation  for  this  would  be  an  increase  in  transmural  pres-
ure  within  the  aneurysm  related  to  cerebrospinal  fluid  leak.
he  transmural  pressure  of  an  aneurysm  is  the  difference
etween  the  Mean  Arterial  Pressure  (MAP)  and  Intracranial
ressure  (ICP).14 Dural  puncture  can  affect  a  clinically  signif-
cant  decrease  in  ICP,  potentially  even  triggering  the  rupture
f  a  preexisting  aneurysm.  Our  patient’s  headache  relief  fol-
owing  endovascular  embolization  of  the  aneurysm  supports
he  increased  transmural  pressure  hypothesis.

The  existing  literature  on  unruptured  intracranial
neurysms  in  pregnancy  is  extremely  limited,  and  there-
ore  guidelines  for  obstetric  anesthetic  management  do  not
xist.  Epidural  labor  analgesia,  however,  is  generally  con-
idered  safe  for  patients  with  no  evidence  to  suggest  a
reexisting  intracranial  vascular  anomaly.  Undiagnosed  neu-
ovascular  conditions  rarely  first  manifest  in  the  postpartum
eriod,  however  thoughtful  clinical  evaluation  and  due  con-
ideration  of  alternative  diagnoses  is  essential  in  providing
imely,  appropriate  care  to  these  patients.
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