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Abstract
Introduction:  Hemicorporectomy  progresses  with  hemodynamic  and  ventilatory  repercussions
that make  anesthesia  management  definitive  to  patient  outcome.
Objective:  Report  anesthesia  approach  for  a  patient  with  squamous  cell  carcinoma  submitted
to urgent  hemicorporectomy  after  an  episode  of  hypovolemic  shock.
Case report: After  lesion  bleeding,  the  patient  presented  hypovolemic  shock  class  3,  and  was
submitted  to  urgent  procedure  under  general  inhalation  anesthesia  and  intravenous  multimodal
analgesia,  presenting  hemodynamic  instability  requiring  massive  blood  transfusion  after  spinal
cord transection  and  removal  of  surgical  specimen.
Conclusion:  Anesthetic  management  is  essential  in  scenarios  such  as  the  one  reported  to  assure
patient survival.
© 2020  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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Anestesia  para  hemicorporectomia:  relato  de  caso

Resumo
Introducão:  A  hemicorporectomia  cursa  com  repercussões  hemodinâmicas  e  ventilatórias  que
fazem o  manejo  anestésico  ser  definitivo  para  o  desfecho  do  paciente.
Objetivo:  Relatar  a  condução  anestésica  em  um  portador  de  carcinoma  espinocelular  submetido
à hemicorporectomia  de  urgência  após  episódio  de  choque  hipovolêmico.
Relato  de  caso:  Após  sangramento  pela  lesão,  paciente  apresentou  choque  hipovolêmico  classe
3, sendo  submetido  à  abordagem  de  urgência  sob  anestesia  geral  inalatória  e  analgesia  multi-
modal endovenosa,  apresentando  instabilidade  hemodinâmica  com  necessidade  de  transfusão
sanguínea  maciça  após  secção  medular  e  retirada  da  peça  cirúrgica.

Conclusão:  O  manejo  pelo  anes
assegurar  a  sobrevida  do  pacien
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ntroduction

emicorporectomy,  defined  as  disarticulation  at  the  level
f  the  lumber  spine  and  transection  of  the  spinal  cord  to
emove  the  lower  extremity  of  the  body,  is  indicated  in
ases  of  locally  advanced  pelvic  and  perineal  neoplasms.1

t  is  a  rare  procedure,  not  frequently  described,  whose
xtension  and  repercussions  (hemodynamic  and  ventilatory)
etermine  patient  morbidity  and  survival.

At  the  critical  initial  time,  ligature  of  the  distal  aorta
rtery  or  iliac  arteries  generates  increased  afterload,  and
herefore,  volume  overload  to  the  left  ventricle  which  will
eed  increasingly  higher  filling  pressures  to  overcome  post-
lamping  increasing  systemic  vascular  resistance.  This  is
eflected  in  increased  pulmonary  capillary  hydrostatic  pres-
ure,  leading  to  fluid  transudation  to  alveoli,  and  higher  risk
f  acute  pulmonary  edema.2 Following,  the  vena  cava  is
lso  ligated,  reducing  venous  return  and  maintaining  high
ntravascular  volume  in  the  body  area  to  be  reduced  by  half,
hat  is,  a  major  blood  loss  through  the  surgical  specimen,
herefore  requiring  transfusion.3,4

Another  major  time  is  spinal  cord  transection  followed
y  neurogenic  shock,  causing  tachyarrhythmias  and  severe
ypotension,  possibly  leading  to  cardiorespiratory  arrest.5

owever,  response  to  volume  resuscitation,  given  hypoten-
ion  is  also  generated  or  worsened  by  bleeding;  blood
ransfusion  is  then  initiated,  according  to  hemodynamic
onitoring  available.3

Another  relevant  factor  relates  to  pain  stimulation  when,
uring  surgical  maneuvers,  prolonged  handling  of  tissue
nables  activated  nociceptors  to  stimulate  the  central
ervous  system,  triggering  inflammatory  response,  which
ay  enhance  autonomic  response,  decreasing  activation

hreshold  of  these  receptors  and  increasing  response  to
upraliminal  stimuli,  defined  as  peripheral  sensitization.6

Following,  these  stimuli  generate  somatic  and  autonomic
eflexes,  increasing  the  risk  of  myocardial  ischemia,  heart
ailure,  thromboembolism,  reduction  in  lung  volume  and
apacity  and  reflex  spasm  of  abdominal  muscles  that,  in
urn,  make  deep  breathing  and  coughing  difficult,  retain-
ng  secretions  and  facilitating  emergence  of  atelectasis  and
ower  airway  infections.7

Thus,  the  present  article  describes  the  case  of  a patient
resenting  Squamous  Cell  Carcinoma  (SCC)  submitted  to
emicorporectomy  after  hemorrhagic  shock,  progressing
ith  a  further  episode  of  intraoperative  shock,  and  anes-

hesia  approach  for  patient  maintenance.

ase report

 31  year-old,  50  kg,  1.55  m  male,  ASA  P3  physical  status  was
rogrammed  for  hemicorporectomy  due  to  sacral  squamous
ell  carcinoma  stage  TNM  T3N1M0,  presenting  non-  dialysis-
rone  chronic  renal  failure  (4  mg.dL-1 creatinine),  chronic
nemia  treated  specifically  with  erythropoietin  (baseline
emoglobin  7  g.dL-1)  and  spina  bifida.  Before  surgery,  the
atient  was  in  hypovolemic  shock  class  III  due  to  lesion

leeding;  the  bleeding  vessel  was  clamped  and  blood  was
ransfused;  once  stable,  surgery  preparation  was  initiated.
lready  on  mandatory  monitoring  and  venous  access,  the
atient  was  induced  with  150  mcg  of  fentanyl,  15  mg  eto-
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idate  and  7.5  mg  cisatracurium.  Orotracheal  intubation
as  performed,  and  volume-controlled  mechanical  venti-

ation,  central  venous  access  puncture  of  right  internal
ugular  vein  and  invasive  blood  pressure  monitoring  on  the
eft  radial  artery  established.  Counterindication  of  neurax-
al  block,  due  to  recent  hemodynamic  instability,  required
nalgesia  with  15  mg  ketamine  and  2  g  magnesium  sulfate.
arget-dose  controlled  continuous  infusion  pump  propofol
nd  remifentanil  were  used  for  anesthesia  maintenance.
pon  excision  of  the  surgical  specimen,  severe  hypoten-
ion  and  tachycardia  occurred,  requiring  vasoactive  drug  and
lood  transfusion,  which  improved  hemodynamics  reflected
y  intermittent  blood  gases  and  monitoring  parameters.  The
atient  received  a  total  of  ten  bags  of  packed  red  blood
ells,  ten  of  fresh  plasma,  ten  units  of  cryoprecipitate  and
,500  mL  of  crystalloid.  After  14  hours  of  anesthesia,  the
atient  was  taken  to  the  ICU  with  vasoactive  drug  and  sta-
le  monitoring  parameters,  having  remained  on  scheduled
ontrolled  analgesia  with  tramadol  and  gabapentin.  After
8  hours  post-operative,  the  patient  was  extubated  without
ain  and  without  ventilatory  discomfort,  although  receiving
asoactive  drug.

iscussion

here  are  two  crucial  outcome-related  moments  during
emicorporectomy,  ligature  of  major  vessels  and  disartic-
lation  of  the  lumber  spine  with  transection  of  the  spinal
ord,  due  to  major  blood  loss  and  neurogenic  hypoten-
ion.

After  aorta  ligature,  elevating  lower  limbs  has  been
uggested  to  facilitate  venous  return  and  work  as  self-
ransfusion,  reducing  need  for  allogenic  transfusion.8

owever,  Elliot  and  Alexander  (1982)  did  not  observe
ncrease  in  central  venous  pressure  in  their  patient  with
his  technique,  therefore  not  reflecting  a  benefit  to  improve
olemia,  and  they  used  a  total  of  two  liters  of  crystalloids
nd  three  units  of  Packed  Red  Blood  Cells  (PRBC)  to  resusci-
ate  the  patient.3

Still  regarding  volume  resuscitation,  Shafir  et  al.  (1984)
hose  transfusion  from  the  beginning  of  surgery,  totaling
ix  units  of  PRBC  and  6.4  liters  of  crystalloids,  apparently
ithout  significant  benefit,  given  severity  of  neurogenic
ypotension  did  not  decrease  and  the  risk  of  acute  pul-
onary  edema  increased,  although  it  was  not  reported  in  the

ase.  Conversely,  most  authors  underscore  the  importance
f  fluid  therapy  based  on  the  new  weight  of  the  patient,
hich  also  did  not  occur  in  our  case.9

Another  time  for  potential  bleeding  with  major  hemody-
amic  repercussion  is  the  ligature  of  the  vena  cava,  with  a
igher  risk  of  accidental  lesion  of  the  Batson  plexus  due  to
ngurgitation,  which  can  be  avoided  by  initially  choosing  the
nterior  approach  to  separate  vertebral  structures  and  for
ransection  of  the  spinal  cord,  as  observed  in  a  literature
eview  by  Barnett  Jr  et  al.  (2008).5

Regarding  ventilatory  repercussions  in  our  case,  acute
ulmonary  edema  was  not  observed,  although  there  have

een  reports  of  the  complication  both  in  the  late  postop-
rative  and  in  a  19  year  post-surgery  period.10 Moreover,  as
he  postoperative  period  progressed,  reduction  in  total  pul-
onary  capacity,  vital  capacity,  residual  functional  volume
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and  ventilation-perfusion  ratio  in  both  lung  bases  (generat-
ing  increase  in  oxygen  consumption)  were  observed.11

Regarding  spinal  cord  transection,  Elliot  and  Alexander
(1982)  observed  increased  heart  rate  up  to  150  bpm  asso-
ciated  with  two  episodes  of  supraventricular  tachycardia
and  systolic  pressure  below  60  mmHg,  responsive  to  fluid
rescucitation,3 such  as  in  our  case,  and  in  the  case  of  Shafir
et  al.  (1984)  in  which  mean  blood  pressure  reached  25---30
mmHg,  also  responsive  to  volume.9 In  order  to  avoid  neuro-
genic  shock,  several  authors  defend  intradural  injection  of
local  anesthetics.5

Another  concern  during  anesthesia  is  analgesia.  In  our
case  analgesia  was  venous,  without  pain  in  the  post-
operative,  which,  however  may  have  changed  due  to  strict
scheduled  prescription  of  post-operative  analgesics.  The
same  option  was  made  by  Shafir  et  al.  (1984),  whose
patient  received  pre-operative  10  mg  of  pantopon  and  5  mg
of  droperidol  and  induction  with  200  mg  of  ketamine,
45  mg  of  non-specific  neuromuscular  blocker  and  main-
tenance  with  nitrous  oxide  and  enflurane;  and,  in  the
immediate  post-operative,  maintained  with  morphine  on
continuous  infusion  (reducing  dose  gradually).  However,  the
patient  progressed  with  tremors,  hyperthermia  and  variable
level  of  awareness,  probably  due  to  withdrawal  syndrome
to  opioids  also  jeopardizing  assessment  of  the  technique
chosen.9

In  Elliott  and  Alexander’s  case  (1982),  the  patient  was
pre-medicated  with  oral  diazepam,  followed  by  T6---T7
epidural  anesthesia  with  insertion  of  specific  catheter  and
injection  of  2  mg  of  morphine  diluted  in  10  mL  of  saline  and,
then  induced  with  thiopental,  fentanyl,  droperidol  and  pan-
curonium,  with  anesthesia  maintained  with  nitrous  oxide,
which  did  not  prevent  the  patient  from  referring  ‘‘phantom
limb’’  pain  during  recovery.3

Due  to  scarcity  of  reports  on  anesthesia  for  hemicor-
porectomy,  we  suggest  the  comparison  with  hemipelvec-
tomy,  another  equal  size  procedure,  with  similar  hemody-
namic  changes  and  techniques  that  in  a  systematic  review
showed  high  likelihood  of  blood  loss  with  mean  requirement
of  resuscitation  with  seven  units  of  PRBC  and  3,500---8,500  L
of  crystalloid.  The  anesthesia  of  choice  was  general  asso-
ciated  with  epidural  block,  with  significant  superiority  of
neuraxial  analgesia  over  total  venous,  although  31.4%  of
patients  presented  severe  postoperative  pain,  30%  devel-
oped  persistent  pain  (more  than  two  months  after  surgery),
and  90%  might  have  progressed  with  ‘‘phantom  limb’’
pain.12

Intraoperative  hemodynamic  control  is  based  on  mon-
itoring  and  is  maintained  throughout  the  procedure.

Nonetheless,  it  is  highly  important  during  the  ligature  of
major  pelvic  vessels  and  spinal  cord  transection.  At  these
times,  careful  use  of  vasoactive  drugs  and  volume  resus-
citation  by  the  anesthetist  is  required,  and  may  lead  to
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emodynamic  complications,  mainly  in  the  post-operative,
etermining  patient  survival.  Thus,  pain  control  strategy,
uch  as  neuroaxis  blocks  with  local  anesthetics  or  only  using
pioids  (as  could  have  been  chosen  in  our  case),  peripheral
locks  and  venous  analgesia,  is  also  important.  Currently,
here  is  no  definitive  best  technique,  and  given  it  depends
n  patient  status,  it  should  be  tailored,  and  there  are  no
eries  studies  that  allow  testing  different  techniques.

Thus,  appropriate  planning  and  management  of  anes-
hesia  are  essential  to  case  outcome.  Rare  and  complex
rocedures  should  be  described,  also  detailing  techniques
sed,  any  complications,  and  clinical  progress  of  patients  in
rder  to  guide  future  approaches.  In  our  case,  the  experi-
nce  and  knowledge  gained  by  the  medical  team,  based  on
ther  major  procedures  in  critical  patients  and  individuals
ith  a  variety  of  co-morbidities  concurred  to  the  favorable
utcome  of  the  anesthetic-surgical  procedure.
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