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Abstract
Background:  Regional  anesthesia  has  been  increasingly  used.  Despite  its  low  number  of
complications,  they  are  associated  with  relevant  morbidity.  This  study  aims  to  evaluate  the
incidence  of  complications  after  neuraxial  block  and  peripheral  nerve  block.
Methods:  A  retrospective  cohort  study  was  conducted,  and  data  related  to  patients  submitted
to neuraxial  block  and  peripheral  nerve  block  at  a  tertiary  university  hospital  from  January  1,
2011 to  December  31,  2017  were  analyzed.
Results:  From  10,838  patients  referred  to  Acute  Pain  Unit,  1093(10.1%)  had  side  effects
or complications:  1039  (11.4%)  submitted  to  neuraxial  block  and  54  (5.2%)  to  peripheral
nerve block.  The  most  common  side  effects  after  neuraxial  block  were  sensory  (48.5%)  or
motor deficits  (11.8%),  nausea  or  vomiting  (17.5%)  and  pruritus  (8.0%);  The  most  common
complications:  3  (0.03%)  subcutaneous  cell  tissue  hematoma,  3  (0.03%)  epidural  abscesses  and
1 (0.01%)  arachnoiditis.  204  of  these  patients  presented  sensory  or  motor  deficits  at  hospital
discharge  and  needed  follow-up.  Permanent  peripheral  nerve  injury  after  neuraxial  block  had
an incidence  of  7.7:10,000  (0.08%).  The  most  common  side  effects  after  peripheral  nerve  block
were sensory  deficits  (52%)  and  21  patients  maintained  follow-up  due  to  symptoms  persistence
after hospital  discharge.
Conclusion:  Although  we  found  similar  incidences  of  side  effects  or  even  lower  than  those
described, major  complications  after  neuraxial  block  had  a  higher  incidence,  particularly
epidural  abscesses.  Despite  this,  other  serious  complications,  such  as  spinal  hematoma  and
permanent peripheral  nerve  injury,  are  still  rare.
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Table  1  Demographic  data  of  patients  with  reported  side
effects or  complications.

Age, median  (IQR),  years  61  (50---69)
Weight, median  (IQR),  kg  70  (60---80)
Height, median  (IQR),  cm  163  (160---170)
ASA-PS, n  (%)
Class  I/II  803  (77.3%)
Class III/IV  290  (27.9%)
Major comorbidities,  n  (%)
Diabetes  Mellitus  167  (15.3%)
Heart disease 87  (8.0%)
Malignant  disease 66  (6.0%)
Chronic  kidney  disease 44  (4.0%)
Atrial  fibrillation  with  hypocoagulation  31  (2.8%)
Transplant  history  7  (0.6%)
Inflammatory  bowel  disease  7  (0.6%)
HIV  5  (0.5%)
Surgery, n  (%)
Elective  1003  (91.7%)
Urgent 90  (8.2%)
Hospital  service,  n  (%)
Orthopedics  458  (41.9%)
General  surgery  221  (20.2%)
Vascular  surgery  170  (15.6%)
Urology  100  (9.1%)
Plastic  surgery  53  (4.8%)
Gynecology  45  (4.1%)
Thoracic  surgery 21  (1.9%)
Neurosurgery  16  (1.5%)
Intensive  care  unit  8  (0.7%)
Infectious  disease 1  (0.1%)

ASA-PS, American Society of Anesthesiologists physical status;
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egional  anesthesia  (RA)  has  been  increasingly  used  and
lays  a  prominent  role  in  anesthesiologists’  clinical  practice.
any  advantages  are  associated  with  better  postopera-

ive  pain  control,  lesser  systemic  opioids  need,  diminishing
ausea,  pruritus  and  constipation,  earlier  bowel  function
ecovery,  more  efficacious  breathing,  and  easier  participa-
ion  in  physical  therapy.1

Despite  all  the  technological  and  pharmacological
dvances  in  RA’s  safety,  side  effects  and  complications
ccur.  The  increasing  prevalence  of  risk  factors  for  nerve
njury,  like  obesity,  diabetes,  potent  anticoagulants,  and
he  increasing  use  of  continuous  catheter-based  periph-
ral  nerve  blocks  (PNB)  may  alter  the  rate  of  neurological
omplications.2 These  may  range  from  transient  neurolog-
cal  symptoms,  urinary  retention,  nausea  or  vomiting  (NV)
o  peripheral  nerve  injury  (PNI),  central  nervous  system
CNS)  infections,  local  anesthetic  (LA)  toxicity,  or  post-dural
uncture  headache  (PDPH).  Spinal  cord  injury,  hematoma
r  epidural  abscess  (EA)  are  rare  events,  but  can  become
evastating.3,4 Despite  PNI  after  RA  is  rare  in  contempo-
ary  anesthetic  practice,  the  real  serious  complications
ncidence  after  RA  is  still  uncertain:  there  are  few  recent
tudies  and  few  include  PNB;  there  are  inconsistencies  in
ulticenter  data  collection  and  there  is  a  variation  in  the

omplications  rate  between  hospitals.2,5 Accurate  data  on
isk  factors  and  clinical  course  are  also  not  available  and,
onsequently,  there  is  no  evidence  on  management  strate-
ies  recommendations.

Acute  Pain  Units  (APU)  promotes  individualized  care  in
cute  pain  after  surgery,  diagnostic  procedures,  trauma,
r  medical  diseases.  They  play  a  key  role  in  pain  mana-
ement  and  prevention  or  treatment  of  side  effects  and
omplications  related  to  the  techniques.

This  study  aims  to  evaluate  the  main  RA  complications
anaged  by  an  APU  of  a  tertiary  university  hospital.

ethods

tudy  design  and  settings

fter  Ethics  Committee  approval,  a  retrospective  database
nalysis  of  all  APU  patients  from  January  1,  2011  to  Decem-
er  31,  2017  was  conducted.  Clinical  data  for  patients
ubmitted  to  neuraxial  block  (NB)  and  PNB  with  recorded
ide  effect  or  complication  was  collected  and  analyzed.
regnant  women  undergoing  labor  analgesia,  patients  under
8  years  of  age  or  undergoing  other  unconventional  postop-
rative  systemic  analgesia  were  excluded.

ata  collection

emographic  data  such  as  gender,  age,  weight,  height,
omorbidities,  usual  medication,  and  physical  status  were
ollected  according  to  the  American  Society  of  Anesthe-

iologists  Physical  Status  (ASA-PS).  Anesthetic  technique
ata  were  collected  from  the  intraoperative  period  records;
echnique  side  effects,  which  are  unwanted  but  generally
redictable  and  expected  events,  or  complications,  defined

c
a
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60
HIV, human immunodeficiency viruses; SD, standard deviation;
CSE, combined spinal epidural.

s  unexpected  events  but  recognized  as  possible,  were
ecorded  from  the  postoperative  period.

tatistical  methods

tatistical  analysis  of  data  was  performed  using  the  Statis-
ical  Package  for  Social  Sciences  (SPSS)  version  26.0.  The
escriptive  analysis  of  the  variables  was  used  to  summa-
ize  the  data.  Ordinal  and  continuous  data  did  not  follow  a
ormal  distribution,  based  on  the  Kolmogorov-Smirnov  test
or  the  normality  of  the  study  population.  Categorical  varia-
les  were  described  as  frequency  rates  and  percentages
nd  continuous  variables  were  described  using  median  and
nterquartile  range  (IQR)  values.

esults

etween  January  1,  2011  and  December  31,  2017,  10,838
atients  were  referred  to  APU  with  32,184  consultations.
emographic  data  of  patients  with  reported  side  effects/

omplications  are  shown  in  Table  1. There  were  9122  NB
nd  1041  PNB  performed.  Of  these,  1039  (11.4%)  submitted
o  NB  and  54  (5.2%)  to  PNB  had  side  effects  or  complications,
ccording  to  Table  2.
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Table  2  Anesthetic/analgesic  techniques  performed  in  patients  with  reported  side  effects  or  complications.

Total  Side  effects  /  Complications

Neuraxial  block  9122  1039  (11.4%)
CSE 4425  (48.5%)  396  (8.9%)
Epidural 4241  (46,5%) 592  (14.0%)
Spinal 456  (5.0%)  51  (11.2%)

Peripheral nerve  block  1041  (11.4%)  54  (5.2%)
Femoral nerve  block  101  (9.7%)  8  (7.9%)
Sciatic nerve  block  48  (4.6%)  5  (10.4%)
Interscalene  brachial  plexus  nerve  block  416  (40.0%)  21(5.0%)
Axillary brachial  plexus  nerve  block  422  (40.5%)  20  (4.7%)
Others 54  (5.2%)  -

CSE, combined spinal epidural.

Table  3  Side  effects  and/or  complications  reported  in  patients  undergoing  NB.

Epidural  (n  =  4241) CSE  (n  =  4425) Spinal  (n  =  456)

Neurologic
Sensory  deficit  288  (6.8%);  2  days  (1---3)  177  (4.0%);  2  days  (1---3)  39  (8.6%);  1  day  (1---3)
Motor deficit  78  (1.8%);  2  days  (1---3)  39  (0.9%);  2  days  (1---3)  6  (1.3%);  1  days  (1---2)
Spinal pain  19  (0.4%);  12  days  (3---20)  14  (0.3%);  3  days  (2---8)  2  (0.4%);  2  days  (1---4)
PDPH 5  (0.1%);  3  days  (1.5---4)  14  (0.2%);  4  days  (2---5)  4  (0.9%);  2  days  (1---3)
Tinnitus 2  (0.05%);  3  days  (1---4)  -  -

Subcutaneous  cell  tissue  hematoma 1  (0.02%)  2  (0.05%)  -
Epidural abscess 1  (0.02%) 2  (0.05%)  -
Arachnoiditis  -  1  (0.02%)  -

Drug related
Nausea  or  vomiting  95  (2.2%);  2  days  (1---3)  87  (2.0%);  2  days  (1---3)  -
Pruritus 43  (1.0%);  1  day  (1---2)  40  (0.9%);  1  day  (1---3)  -
Sedation 28  (0.7%);  3  days  (1---4)  4  (0.09%);  2  days  (1---4.5)  -
Urinary retention  9  (0.2%);  1  day  (1---2)  8  (0.2%);  1  day  (1---2)  -
Respiratory  depression  3  (0.07%);  3  days  (2---3)  -  -
Metallic flavor  5  (0.1%);  7  days  (2---8)  -  -
Perioral paresthesias  2  (0.05%);  6  days  (2---7)  -  -

Cardiovascular
Hypotension  13  (0.3%);  1  day  (1---2)  8  (0.2%);  1  day  (1---3)  -
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N (%); Median days of onset of symptoms after placement of epid
NB, neuraxial block; CSE, combined spinal epidural; PDPH, post-d

euraxial block

uring  the  study  period,  1039  patients  submitted  to  NB
11.4%)  reported  side  effects  or  complications  (Table  3).
efore  performing  the  RA,  276  of  these  patients  (26.6%)
ere  anticoagulated  with  enoxaparin  at  a  prophylactic  dose
ith  a  median  suspension  time  of  14  hours  (IQR,  12---16  hours;

ange  10---36  hours);  and  32  (3.1%)  at  a  therapeutic  dose  with
 median  suspension  time  of  25  hours  (IQR,  24---28  hours;
ange  23---42  hours).

In  95.1%  of  the  patients  with  side  effects/complications,
he  anesthetic/analgesic  technique  was  NB  (Table  2):  78.7%
umbar  and  21.3%  at  thoracic  level.  From  those  988  (95.1%)

aintained  the  epidural  catheter  (EC)  for  postoperative

nalgesia.  Ropivacaine  (0.1%,  0.15%  and  0.2%)  was  the  pre-
ominant  LA  (97.8%)  for  epidural  infusion.

c
m

N

60
atheter (IQR).
uncture headache.

Median  EC  length  of  stay  for  patients  with  side
ffects/complications  was  5  days  (IQR,  3---6  days;  range,
---67  days).  Signs  of  infection  at  the  EC  insertion  point  were
ound  in  53  (5.4%),  which  had  a  median  length  of  EC  stay  of  7
ays  (IQR,  5---11.5  days;  range,  2---23  days).  The  catheter  tip
icrobiological  study  is  presented  in  Table  4.  A  patient  has
ied  due  to  refractory  septic  shock  with  multiorgan  failure,
tarting  on  an  infected  orthopedic  prosthesis.

According  to  APU’s  protocol,  if  there  are  severe,  per-
istent,  or  worsening  neurological  deficits,  a  CNS  image
tudy,  Magnetic  Resonance  Imaging  (MRI)  when  clinical  situ-
tion  allows,  is  performed:  Computed  Tomography  (CT)  was
erformed  in  13  patients  and  MRI  in  3.  The  diagnosis  of  sub-

utaneous  cell  tissue  hematoma,  EA  and  arachnoiditis  was
ade  in  7,  as  described  in  Table  5.
Of  the  627  patients  with  sensory  or  motor  deficits  after

B,  204  (32.5%)  maintained  persistent  neurological  deficits
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Table  4  Type  of  EC  withdrawal  from  patients  with  reported
side effects  or  complications  and  microbiological  study  result
of EC  tip.

Removed  according  to  APU  protocol  913  (92.4%)
Accidental  exteriorization  20  (2.0%)
Signs  of  infection  at  the  EC  insertion  point  53  (5.4%)

Microbiological  study  of  EC  tip:
Negative  21  (40.4%)
Staphylococcus  epidermidis 10  (19.2%)
Staphylococcus  aureus 5  (9.6%)
Klebsiella  pneumoniae 4  (7.7%)
Methicillin-resistant  Staphylococcus  aureus  3  (5.8%)
Pseudomonas  aeruginosa  3  (5.8%)
Polymicrobial  2  (3.8%)
Staphylococcus  capitis  1  (1.9%)
Staphylococcus  haemolyticus  1  (1.9%)
Staphylococcus  hominis  1  (1.9%)
Proteus  mirabilis  1  (1.9%)

Removed  at  the  operating  room  1  (0.1%)
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Removed  after  death  1  (0.1%)

EC, epidural catheter.

t  hospital  discharge.  Sixteen  patients  with  neurological
eficits  and  pain  before  surgery  were  referenced  to  chronic
ain  unit  (CPU)  and  56  patients  to  telephone  surveillance:
ollow-up  was  lost  in  4;  48  had  early  symptoms’  resolution,
n  average  until  5  days  after  hospital  discharge;  4  were
eferred  for  APU’s  ambulatory  consultation.  The  remain-
ng  132  patients  were  directly  sent  to  APU’s  ambulatory
onsultation.  Of  these  patients,  13  (9.6%)  underwent  elec-
romyographic  (EMG)  study:  7  had  PNI,  requiring  continuous
ollow-up  in  APU  and  physical  rehabilitation  medicine  (PRM).

Patients  with  subcutaneous  cell  tissue  hematoma  had
omplete  neurological  symptoms  resolution  before  hospital
ischarge.  Arachnoiditis  patient  was  sent  to  APU’s  ambula-
ory  consultation  with  sensory  deficits  and  spinal  pain,  with
omplete  resolution  8  months  after  the  diagnosis.  The  3  EA
atients  were  surgically  approached  for  emergent  decom-
ression  on  average  8  hours  after  MRI  confirmation.  After
ospital  discharge,  follow-up  included  PRM  and  APU’s  ambu-
atory  consultation.  Only  one  had  complete  resolution  of
eurologic  symptoms.

eripheral nerve block

uring  the  study  period,  54  patients  submitted  to  PNB  (5.2%)
eported  side  effects/complications,  described  in  Table  6.
f  these,  26.0%  (n  =  14)  had  continuous  regional  postopera-
ive  analgesia  during  a  median  of  1  day  (IQR,  1---4  days;  range
---6  days).  All  catheters  were  removed  according  to  APU’s
rotocol.

Sensory  deficits  were  the  main  side  effects  and  21
atients  maintained  follow-up  due  to  persistent  symptoms
fter  hospital  discharge:  16  of  them  were  evaluated  by
elephone  with  complete  early  symptoms  resolution  and  5
ere  directly  managed  at  APU’s  ambulatory  consultation.
wo  patients  with  persistent  sensory  deficits  performed  EMG
tudy:  one  was  submitted  to  femoral  block  without  evidence
f  nerve  damage;  the  other  to  interscalene  brachial  plexus
lock  and  revealed  persistence  of  neurologic  deficits  with
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Table  6  Side  effects  and/or  complications  reported  in
patients  undergoing  PNB.

PNB  (n  =  1041)

Sensory  deficit  51  (4.9%);  1  day  (1---2)
Motor deficit 18  (1.7%);  1day  (1---3)
Nausea or  vomiting  9  (0.9%);  1  day  (1---1)

N (%); Median days of onset of symptoms after placement of
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peripheral catheter (IQR).
PNB, peripheral nerve block.

nconclusive  EMG  study  after  12  days;  A  posterior  MRI  showed
 pseudomeningocele,  requiring  continuous  PRM  and  CPU
ollow-ups.

iscussion

A’s  complications  decreased  in  recent  decades  mainly
ue  to  technological  and  pharmacological  advances,
etter  patients’  selection  and  greater  attention  in
imely  complications  diagnosis.  Permanent  neurologic
omplications  are  effectively  rare  but  also  underreported
robably  due  to  lack  of  surveillance  or  symptoms  recog-
ition,  so  it’s  extremely  difficult  to  obtain  reliable  and
onsistent  incidence  data.3,4

omplications/ Side effects after NB

ccording  to  Cameron  et  al.  in  2009,  the  risk  of  develop-
ng  a  serious  complication  after  NB  was  1:35,000.6 In  2018  a
igher  incidence  of  major  adverse  neuraxial  events  related
o  epidural  analgesia  in  non-obstetric  patients,  1:6000  to
:1000,  was  described.5---7 In  this  study,  from  a  single  cen-
er,  we  found  an  incidence  of  NB  major  adverse  events  of
.5:1000.

eurologic  complications

ensory  and  motor  deficits
s  described  in  the  literature,  sensory  (48,5%)  and  motor
eficits  (11.8%)  were  the  most  frequent  side  effects  related
o  NB  in  our  study.  Paresthesia  had  an  overall  incidence  of
.5%  and  it  was  more  frequent  after  spinal  block  (8.6%)
hen  epidural  (6.8%)  or  combined  spinal  epidural  (CSE)
locks  (4.0%).  Paresthesia  is  frequently  described  dur-
ng  NB  technique  (6.3%)  but  if  occurs  during  needle  or
atheter  placement,  there  is  an  increased  risk  of  perma-
ent  lesion.8---10 These  techniques’  details  weren’t  collected
n  our  database.  New  motor  block  after  NB  assessed  by  the
odified  Bromage  scale11 had  a  global  incidence  of  1.4%

fter  NB  (1.8%,  1.7%  and  0.9%  after  epidural,  spinal  and  CSE
locks,  respectively).

Neurologic  deficits  may  result  from  neural  or  vascu-
ar  damages,  ischemia,  or  drug-related  neurotoxicity.3---5

lthough  most  LA  in  clinical  doses  does  not  cause  nerve  dam-

ge,  prolonged  exposure,  higher  doses,  or  concentrations
ay  be  deleterious.  LA  neurotoxicity  is  most  associated  with

ntrathecal  lidocaine,  mepivacaine  and  prilocaine.4 None  of
hese  LAs  were  used  in  our  patients.
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The  majority  of  sensory/motor  deficits  were  temporary
nd  67.5%  of  our  patients  had  complete  resolution  before
ospital  discharge.  The  remaining  (32,5%,  n  =  204)  and  who
ad  follow-up  by  APU  (n  =  200),  83.5%  (n  =  167)  had  early
ymptoms  resolution  until  3  months  after  discharge  and  5%  (n

 10)  between  3  months  to  1  year.  We  recorded  an  incidence
f  7.7:10,000  (0.08%)  of  new  permanent  PNI  after  NB,  doc-
mented  by  EMG  study,  similar  to  the  literature:  Horlocker
t  al.  point  an  incidence  of  permanent  neurological  damage
fter  NB  from  0-8:10,000  cases  and  Naithani  et  al.  between
---0.16%  after  spinal  and  epidural  anesthesia.8,9

The  16  patients  referred  directly  to  the  CPU  had  neu-
ological  deficits  or  pain  previous  to  surgery.  Pre-existing
pinal  condition  or  other  neurological  diseases  are  known
o  increase  the  incidence  of  postoperative  neurological
omplications.4,12

Transient  neurologic  symptoms  (TNS)  have  a  variable  inci-
ence,  up  to  37%  after  spinal  block.13 It  is  characterized  by
umbar/gluteal  pain  that  can  irradiate  for  legs,  usually  with-
ut  neurologic  deficits.10,14 Cauda  equina  syndrome  (CES)  is
n  unusual  (1:33,000  to  1:100,000)  and  severe  complication
f  NB  induced  by  sacral  roots  damage.8,14 It  presents  with
umbar  pain,  lower  extremities  neurologic  deficits,  sexual,
ntestinal  and  vesical  sphincter  dysfunctions.10 According  to
he  deficits  presented  in  this  study,  without  bladder,  sex-
al  or  intestinal  disfunction  and  with  early  recovery  in  the
ajority,  CES  or  TNS  are  a  rare  complication  not  detected

n  our  database.

DPH
t  remains  a  common  complication  after  NB.  Its  preva-
ence  is  about  1%  in  non-obstetric  population.4,7 PDPH  is
ue  to  cerebrospinal  fluid  (CSF)  loss  through  a  leak  in  the
eninges  and  headache  results  from  intracranial  support

oss,  with  traction  and  pressure  on  pain-sensitive  structures
nd  cerebral  vasodilatation.15 In  our  study,  a  0.3%  incidence
f  PDPH  after  NB  was  documented:  61%  submitted  to  CSE
lock,  22%  to  epidural  block  and  17%  to  single-shot  spinal
lock.  Related  symptoms,  like  diplopia  and  tinnitus,  were
ecorded.  Almeida  et  al.  reported  higher  rates  of  PDPH  by
nexperienced  providers  and  residents.15,16 Given  the  uni-
ersity  hospital  context  of  our  hospital,  a  higher  headache
revalence  would  be  expected.  Age  or  prolonged  immobi-
ization  of  our  patients  may  be  the  cause  of  these  results.

According  to  the  risk  factors  described,  young  females
re  at  increased  risk  of  developing  PDPH  and  our  data  also
howed  a higher  incidence  (74%;  median  of  49  years).  Higher
eedle  size  and  tip  design  are  the  most  important  procedu-
al  factors.15 In  our  patients,  PDPH  occurred  mostly  after
SE  blocks,  which  were  performed  using  the  available  kit
t  the  hospital  ---  18G  Touhy  epidural  needle  and  27G  pencil
oint  tip  spinal  needle.  Only  in  two  cases  were  used,  as  a  res-
ue,  larger  and  beveled  spinal  needles  (22G  and  25G);  In  50%
nd  43%  of  cases,  respectively,  the  epidural  and  subarach-
oid  spaces  were  reached  after  more  than  one  attempt.  The
ccidental  dural  puncture  with  18G  Touhy  epidural  needle

as  only  reported  in  two  cases.  In  the  literature,  approxi-
ately  50%  of  cases  resolve  spontaneously  within  5  days  and

n  90%  of  cases  in  10  days.10 All  cases  of  our  study  resolved
ith  prophylactic  approaches,  maximum  at  7th day.

9
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M.G.  Campos,  A.R.  P

nfection
he  development  of  major  CNS  infections  may  range  from
:6000  to  1:1000  in  epidural  procedures.4 In  this  study,  EC’s
nsertion  point  infection  was  clinically  evident  in  0.6%  of
atients,  which  presented  a  median  length  of  EC  stay  of  7
ays  (IQR,  5---11.5  days;  range,  2---23  days).  EC  tip  microbio-
ogical  study  was  positive  in  60%  of  these  cases  although  we
o  not  do  this  exam  by  routine.

The  incidence  of  EC  tip  colonization  varies  from  0%  to  55%
n  the  literature.  According  to  our  and  several  other  studies,
espite  colonization  of  the  EC  tip,  epidural  space  infection
s  uncommon,  and  the  presence  of  positive  tip  culture  is
ot  a  reliable  predictor  of  infection.  Thus,  routine  culture
f  EC  may  not  be  indicated.16 According  to  APU  protocol,
atients  with  positive  microbiological  study  and  no  symp-
oms  are  followed-up  in  ambulatory  consultation  during  a
inimum  of  12  months.
Positive  microbiological  EC  tip  is  mainly  due  to

taphylococcus  epidermidis,  human  skin  commensal,  and
taphylococcus  aureus,  resulting  from  probable  tip  conta-
ination.  Harde  et  al.  identified  the  same  microorganism

n  skin  swab  and  EC  tip  cultures  performed  in  the  same
atient,  showing  a  significant  correlation  between  bacterial
olonization  of  the  skin  around  the  EC’s  insertion  site  and
ts  tip.17

Infection  of  CNS  depends  on  several  maneuvers,  since
he  EC’s  placement  until  its  removal:  sterile  dressing,  skin
isinfection,  LA  solution  or  catheter  handling,  removal  and
ard  handling  protocols.9,17 Although  we  do  not  have  data
bout  patient  skin  wash,  disinfectant  solution  type  neither
isinfection  times,  according  to  our  protocol,  we  should  do
kin  wash  with  neutral  solution,  skin  disinfection  with  10%
ovidone  iodine  nonalcoholic  solution  with  adequate  drying
imes.

Patients  with  Klebsiella  pneumoniae  and  Pseudomonas
eruginosa  on  EC  tip  had  respiratory  and  urinary  tract  infec-
ions  with  the  same  organism  isolated,  according  to  certain
tudies  about  the  possibility  of  hematologic  spread  through
he  spinal  cord  from  the  remote  side.17

pidural  abscess  (EA)
A  can  be  neurologically  devastating  if  unrecognized.
ccording  to  data  reviewed  by  The  Second  ASRA  Practice
dvisory  on  Neurologic  Complications  Associated  with  RA
nd  Pain  Medicine  in  2015,  EA  has  an  incidence  of  13  in  1.7
illion  NB.  Cook  et  al.  described  an  incidence  of  1:40,000

o  1:100,000  NB.4,18

In  our  study,  the  EA  incidence  was  higher:  1:3040  (0,03%).
his  may  be  a  consequence  of  a  greater  monitorization
erformed  in  our  hospital  since  2007,  with  APU  patients’
eferral,  but  also  probably  due  to  the  lack  of  protocols
elated  to  the  entire  process  of  regional  technique:  from
ts  execution  to  the  EC’s  removal  in  the  ward.

Patients  with  EA  were  immunocompromised,  namely  with
alignancy,  history  of  heart  transplantation,  inflammatory
owel  disease  under  chronic  corticotherapy  or  diabetes  mel-

itus.  These  are  in  line  with  previous  studies  that  point  these
s  risk  factors.  Difficulty  in  EC’s  placement  often  leads  to
n  asymptomatic  epidural  or  subcutaneous  hematoma  which
lso  allows  for  infection  proliferation.7,10,18,19 According  to
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he  APU’s  data,  two  patients  with  EA  had  a  record  of  mod-
rate  difficulty  in  EC’s  technique.

Catheterization  length  of  stay  is  also  an  important  risk
actor:  several  studies  reported  EA  development  after  an
C  stay  of  at  least  3  days.7,9 In  this  study,  only  one  (0,7%)
f  the  140  patients  (13,5%)  who  maintained  the  EC  for  more
han  7  days,  developed  EA.  The  others  maintained  the  EC
or  a  median  of  3  days.  What’s  the  infection  cause:  the
ength  of  EC  stay?  EC  and  drugs  handling  in  the  ward?  EC’s
lacement/removal  techniques?

NB  in  patients  with  previous  or  coexisting  infection  is  a
ontroversial  issue.19 During  the  study  period,  327  patients
ith  EC  admitted  in  the  intensive  care  unit  (ICU)  were
ssessed  by  APU:  148  with  sepsis  or  bacteremia  during  hos-
italization  and  only  one  developed  an  EA.  There  were  no
eports  of  other  major  neurological  complications.  The  inci-
ence  of  epidural  analgesia  in  critically  ill  patients  remains
oorly  investigated,  despite  its  benefit  on  pain  control,
ulmonary  function,  ventilatory  weaning,  intestinal,  cardio-
ascular  and  immune  functions.  ICU  patients  may  present
elative  contraindications  to  NB,  such  as  coagulation  dis-
urbances,  severe  hypovolemia,  hemodynamic  instability,
eurological  assessment,  and  technical  difficulties.  How-
ver,  the  risk-benefit  balance  of  epidural  analgesia  may  be
avorable.  More  prospective  studies  should  be  carried  out
o  evaluate  NB  risk  factors  and  complications  in  critically  ill
atients.

Two  of  the  three  patients  with  an  EA  had  Methicillin-
esistant  Staphylococcus  aureus  (MRSA)  isolation  at  EC’s  tip:
ne  was  an  older  patient,  with  MRSA  bacteremia,  secondary
o  orthopedic  prothesis  infection;  the  other  was  a  young
ndividual  with  inflammatory  bowel  disease  submitted  to
bdominal  surgery,  without  evidence  of  systemic  infection
n  the  postoperative  period.

All  patients  diagnosed  with  EA  were  submitted  to  emer-
ent  surgical  decompression  on  median  8  hours  (IQR,  6---11
ours;  range,  6---11  hours)  after  MRI  confirmation,  and
tarted  immediately  intravenous  empirical  antibiotic  ther-
py.  Several  studies  found  favorable  neurological  outcomes
n  patients  treated  within  the  first  12  hours  from  symptoms
nset.9 After  hospital  discharge,  our  patients  were  observed
n  ambulatory  APU  consultation  during  a minimum  of  one
ear.  After  this  period,  the  youngest  patient  had  complete
esolution  of  the  symptoms  and  the  other  two  were  referred
o  CPU  due  to  the  persistence  of  sensory  deficits  and  low
ack  pain,  although  without  significant  functional  disability.

pinal  hematoma  (SH)
H  is  particularly  catastrophic  as  it  may  go  unnoticed  until
here  is  permanent  neurologic  compromise.20 The  incidence
f  SH  in  patients  undergoing  NB  is  extremely  variable.  A
tudy  carried  out  in  Sweden  between  1990  and  1999  showed

 rate  of  1:3600  to  1:29,000  in  patients  undergoing  ortho-
edic  surgery.21 ASRA  described  in  2015  an  incidence  of
pidural  hematoma  of  33  in  1.7  million  NB.4

Female  gender,  increased  age,  spine’s  anatomical  abnor-
alities,  changes  in  hemostasis  during  NB,  or  catheters’
emoval  and  traumatic  spinal  puncture/  EC  placement  are
onsidered  risk  factors.7,10 In  this  study,  there  were  3  cases
f  subcutaneous  cell  tissue  hematoma,  probably  due  to
oderate  difficulty  in  EC’s  placement,  but  development
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f  SH  was  not  evident.  A  vast  majority  (92.4%)  of  EC
ere  placed  and  removed  according  to  the  APU’s  protocol,

especting  hypocoagulation  suspension  times  and  normal
nalytic  results.  Accidental  displacement  rate  of  EC  was
nly  0.23%.  Some  researchers  reported  that  one-third  of  all
H  occurred  in  patients  in  the  absence  of  any  previously
nown  risk  factors,  respecting  thromboprophylaxis  suspen-
ion  times.  Therefore,  adherence  to  guidelines  regarding
ypocoagulation,  anti-aggregation  and  NB  may  reduce,  but
ot  completely  extinguish  its  occurrence.5---8

rachnoiditis
dhesive  arachnoiditis  can  be  a  severe  complication  of  NB
nd  with  incidence  reports  between  1:10,000  to  1:25,000.23

his  diffuse  inflammatory  meninx  reaction  to  injurious  stim-
lus  results  in  subarachnoid  scarring.  It  may  be  associated
ith  alcohol-containing  antiseptic  solutions  and  is  rarely

elated  to  EC  per  se.7,22 Because  of  the  varied  symptoma-
ology,  clinical  diagnosis  can  be  difficult,  and  the  number
f  cases  can  be  underestimated.9 In  our  study,  we  only
ecorded  one  case  of  arachnoiditis  (0,01%).  The  course  of
rachnoiditis  commonly  starts  slowly  and  include  back  pain,
ecrease  in  muscle  strength  and  changes  in  lower  extrem-
ties  and  perineum  sensitivity.  Critical  cases  can  lead  to
ladder  and  intestinal  disfunction  or  complete  paraplegia.23

n  our  study,  the  patient  was  submitted  to  CSE  block  in  the
perating  room  for  vascular  surgery.  In  the  ICU  postoper-
tive  period,  due  to  a  non-functioning  EC,  a  new  one  was
laced  on  the  3rd postoperative  day.  After  5  days,  the  EC
as  removed  and  5  days  later  the  patient  developed  persis-

ent  low  back  pain  and  sensory  deficits  in  the  lower  limbs.
he  diagnosis  of  arachnoiditis  was  performed  through  MRI.
he  patient  was  followed-up  in  APU’s  ambulatory  consulta-
ion  with  complete  resolution  of  the  deficits  in  about  eight
onths  later.

rug-related  side  effects

ausea  and/or  vomiting
t  was  the  most  frequent  complaint  recorded  and  it  affected
.1%  of  all  patients  submitted  to  NB.  Prospective  studies
eported  postoperative  retching  and  vomiting  in  11.1%  of
atients  after  spinal  anesthesia.  There  are  several  patients,
nesthetics,  and  surgical  factors  that  influence  their  inci-
ence  and  severity.24 Spinal  anesthesia  does  not  always
educe  NV  compared  to  general  anesthesia  (GA)  possibly
ecause  of  hypotension,  intrathecal  opioid  additives,  or
ympathetic  blockade,  resulting  in  a  vagally  mediated  over-
ctivity  of  the  gastrointestinal  system.1

ypotension
f  the  patients  submitted  to  epidural  analgesia  in  the  post-
perative  period,  0.23%  reported  hypotension  episodes.  The
njected  LA  leads  to  vasodilatation  by  affecting  sympathetic
fferences,  with  temporary  sympathicolysis,  blood  pressure

uctuation  and  hypotension.  This  can  also  be  related  to
he  LA’s  concentration  and  method  of  administration,  with
igher  concentrations  and  bolus  regimens  being  more  often
ssociated  with  hypotension  episodes  than  infusions.24,25
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ruritus
t  can  be  troublesome  neuraxial  opioids  side-effect.  We
ecorded  an  incidence  of  0.9%,  which  is  smaller  than  the
eported  in  several  studies:  83%  in  postpartum  patients;  69%
n  non-pregnant  patients  including  males  and  females;  and
0%  to  60%  after  intrathecal  opioid  for  orthopedic  surgery.26

n  fact,  in  the  majority  of  epidural  analgesia  cases  sufen-
anil  was  the  opioid  of  choice  and  actually  pruritus,  invoked
y  lipid-soluble  opioids,  is  of  shorter  duration,  which  can
nderestimate  the  cases.26

rinary  retention
n  this  study  we  only  report  an  incidence  of  evident  uri-
ary  retention  in  0.18%  of  patients  submitted  to  NB.  The
ajority  of  patients  with  EC  can  experience  urinary  reten-

ion,  but  in  our  center  they  usually  remain  with  a  bladder
atheter  in  the  postoperative  period.  Postoperative  urinary
etention  can  result  from  intraoperative  damage  of  the
elvic  autonomic  nerve,  use  of  sympathomimetic  and  anti-
holinergic  drugs  and  stress-induced  activation  of  inhibitory
ympathetic  reflexes.  Type  and  length  of  surgery,  intraoper-
tive  fluid  management,  early  postoperative  ambulation  and
revious  history  of  micturition  problems  could  play  a  more
mportant  role  in  immediate  postoperative  urinary  retention
han  the  type  of  postoperative  pain  control.1,27

omplications/ Side effects of PNB

n  the  early  postoperative  period,  mild  paresthesia  may  be
resent  in  up  to  15%  of  patients  that  undergo  PNB.4 In  this
tudy,  4.9%  (n  =  51)  of  patients  submitted  to  PNB  complained
f  an  early  sensory  deficit,  on  median  1day  after  the  tech-
ique.  Motor  deficits  were  present  in  1.7%  (n  =  18).

After  hospital  discharge,  only  30.4%  (n  =  21)  had  pro-
onged  sensory  or  motor  deficits,  but  as  in  the  literature,
ost  of  these  symptoms  disappear  within  days  to  weeks.4,28

ur  patients  were  evaluated  by  telephone  or  ambulatory
onsultation  within  one  month  and  72.6%  of  cases  had
omplete  deficits’  resolution  within  the  first  week;  the
emaining  until  2  months.  There  was  only  one  case  of  per-
istent  sensory  deficits  one  year  after  surgery,  due  to  a
seudomeningocele,  with  follow-up  in  CPU.  The  patient  was
ubmitted  to  shoulder  surgery  under  interscalene  plexus
lock.  These  arthroscopic  surgeries  are  associated  with  PNI,
anging  from  0.1%  to  10%,  mainly  caused  by  surgical  traction
o  improve  exposure  or  by  arthroscopic  portal  placement.4

seudomeningoceles  are  more  frequent  after  forceful  dis-
raction,  causing  neuropraxia  and  tears  in  the  dura  and
rachnoid  mater  with  CSF  leak,  usually  self-limited  and
symptomatic.  Occasionally,  CSF  may  accumulate  in  the
upraclavicular  tissues  and  cause  local  pain  and  symptoms
elated  to  liquid  hypotension  in  orthostatism.29

Similar  to  neuraxial  injury  PNI  is  commonly  linked  to
eedles’  or  catheters’  trauma,  ischemia  or  drug  toxicity.  It
s  also  associated  with  patient  factors  like  advanced  age,
xtreme  biotypes,  history  of  chemotherapy,  diabetes  melli-

us  or  previous  neurologic  disease.  Surgical  technique  with
etractor  stretches,  direct  nerve  injury,  compressive  dress-
ngs,  use  of  tourniquets,  improper  or  prolonged  positioning,
re  also  important  factors.4,28
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In  a  large  prospective  study  of  Neal  et  al.,  serious  PNI
re  reported  in  2.4:10,000  PNB  and  Auroy  et  al.  described
ermanent  neurologic  complications  in  1.5:10,000  cases.4,12

Theoretically,  recent  studies  showed  that  nerve  location
ith  ultrasound  increased  the  rate  of  successful  PNB  com-
ared  with  electrical  stimulation  and  reduced  the  rate  of
ascular  puncture.30 In  future  studies,  it  would  be  equally
mportant  to  record  the  type  of  technique  used  for  PNB.

The  small  number  of  complications  associated  with  PNB
ay  be  due  to  our  small  sample.  However,  PNB  are  increasing

n  our  hospital  and  surveillance  of  these  patients  by  APU  will
llow  us  to  follow-up  its  rare  but  possible  complications.

In  general,  all  candidates  for  RA  should  be  rigorously
valuated  and  informed  of  any  potential  side  effects  or
omplications  of  these  techniques  and  the  decision  to  per-
orm  it  must  be  made  on  an  individual  basis  considering  its
enefits  and  the  risk  factors  for  complications.  The  APUs
re  fundamental  in  monitoring,  following-up  and  guiding  the
reatment  of  patients  with  complications,  and  in  the  future
ill  serve  as  a  link  between  hospitals  and  primary  health
are  to  define  the  most  appropriate  therapeutic  strategies.
hey  can  also  provide  useful  information  and  education  to
ealth  care  providers,  patients,  and  tutors.  In  this  new  era,
n  which  APUs  exist  in  all  national  hospitals,  we  need  to
arry  out  more  frequent  and  rigorous  audits,  which  allow  us
o  better  monitor  the  frequency  and  severity  of  each  RA’s
omplications.

Despite  this,  we  recognize  some  limitations  of  our  study,
amely  due  to  its  retrospective  character  with  recording
nd  information  bias  such  as  the  lack  of  data  in  the  APU’s
lectronic  records  related  to  the  anesthetic  technique,  dis-
nfection  type  and  complications  registration.

onclusion

lthough  we  found  incidences  of  side  effects  similar  or  even
ower  than  those  described  in  the  literature,  major  adverse
vents/complications  after  NB  had  a  higher  incidence,  with
articular  emphasis  on  EA  cases.  Despite  this,  other  serious
omplications,  such  as  SH  and  permanent  PNI,  are  still  rare.
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