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raumatic  vertebral  artery  injury  to  the  ear  is  uncommon.
lthough  the  majority  of  patients  with  vertebral  artery

njuries  are  hemodynamically  stable,  serious  hemorrhage
nd  death  are  possible.  In  this  paper,  a  case  is  reported  of
rauma  to  the  vertebral  artery  caused  by  a  stab  wound  to  the
ar.  Endovascular  intervention  was  performed  after  surgical
xploration  and  angiographic  examination.  We  learned  that
ngiography  may  be  essential  in  some  situations  for  patients
ith  penetrating  trauma  to  the  ear,  especially  when  active
r  recurrent  hemorrhage  continues  after  surgical  explo-
ation.

ase report

 36  year-old  man  presented  to  our  Otorhinolaryngologi-
al  Department,  5  days  after  surgical  exploration  of  a  stab
ound  to  the  left  ear,  with  a  recurrent  hemorrhage  that
entered  on  the  intertragic  notch.
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Debridement,  external  carotid  artery  ligation,  internal
ugular  vein  ligation,  and  superficial  parotidectomy  were
erformed  immediately  after  his  presentation  in  a  local  hos-
ital.  At  admission,  his  blood  pressure  was  105/74  mm/Hg
nd  heart  rate  78  beats  per  minute,  and  he  had  no  neurolog-
cal  deficits.  Physical  observations  found  a  swollen  face  and
ctive  bleeding  from  an  S-shaped  incision,  which  was  about
0  cm,  centered  on  the  intertragic  notch.  Further  examina-
ions  showed  that  the  tympanic  membrane  and  eyes  were
ormal,  while  the  ipsilateral  marginal  mandibular  branch  of
he  facial  nerve  was  injured.

A  prophylactic  tracheotomy  was  performed  to  prevent
ossible  tracheal  compression  due  to  the  large  hematoma.
owever,  we  did  not  find  the  precise  bleeding  location,  after
eep  re-exploration  in  the  cervical  vertebral  area.  There-
ore,  injury  to  the  vertebral  artery  was  suspected.

An  angiography  revealed  partial  laceration  of  the  left  ver-
ebral  artery  of  the  segment  located  between  C1  and  C2.
ubsequently,  primary  endovascular  intervention  was  per-
ormed  (Fig.  1).  The  procedure  proved  to  be  successful  and
o  active  bleeding  or  symptoms  to  the  cerebral  ischemia
ere  detected.

The  patient  was  discharged  12  days  after  the  procedure.
he  patient  signed  the  consent  forms  and  agreed  to  dedicate
he  findings  to  this  case  report.  The  local  ethics  committee
pproved  the  protocol  of  this  case  study.
a Cérvico-Facial. Published by Elsevier Editora Ltda. This is an open
enses/by/4.0/).
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Figure  1  The  angiographic  examination  and  endovascular  therapy  for  the  case  of  traumatic  vertebral  artery  in  a  stab  wound  to
the ear.  (A)  The  angiogram  showed  that  the  right  vertebral  artery  was  normal.  (B)  The  injury  and  bleeding  was  located.  (C)  Distal
embolization  of  the  affected  vertebral  artery.  (D)  Interpretation  of  the  distal  blood  flow.  (E)  Proximal  embolization  of  the  affected
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vertebral artery.  (F)  Confirmation  of  total  embolization.

Discussion

There  are  many  reports  of  successful  treatment  of  trau-
matic  vertebral  artery  performed  through  endovascular
intervention.1,2 However,  clinical  descriptions  regarding  an
injury  to  the  vertebral  artery  caused  by  trauma  to  the  neck
are  uncommon,  particularly  for  injury  to  the  ear.  Studies
have  shown  that  74%  of  patients  with  vertebral  injuries
caused  by  a  penetrating  neck  wound  presented  only  stable
hematoma  and  no  other  clinical  findings.3 In  the  present  case
report,  recurrent  and  active  hemorrhage  occurred  despite
surgical  intervention  conducted  in  a  local  hospital.  Indeed,
in  cases  of  trauma  to  the  vertebral  artery,  the  complexity
of  anatomical  features,  distortion  arising  from  trauma,  and
hemorrhage  may  complicate  surgical  intervention.

The  patient  in  this  case  received  ligature  of  the  exter-
nal  carotid  artery  and  jugular  vein  during  primary  surgical
exploration,  and  a  surgical  re-exploration  from  the  staff
in  our  Otorhinolaryngological  Department.  Unfortunately,
the  source  of  the  bleeding  could  not  be  located.  Injury
to  the  vertebral  artery  was  therefore  highly  suspected
and  angiography  was  performed.  Angiography  is  considered
effective  for  identifying  arterial  injuries,  and  for  simulta-
neous  endovascular  interventions  for  vascular  lesions,  which
are  difficult  to  find  through  regular  surgical  exploration.4

Moreover,  cerebral  angiography  is  indispensable  because  it
allows  identification  of  variant  anatomy;  and  the  exclusion
of  additional  vessel  injuries,  including  to  the  contralateral
vertebral  artery  or  ipsilateral  carotid  artery,  and  distal  ver-
tebral  artery  occlusion.  Cerebral  angiography  also  allows

evaluation  of  the  compensatory  ability  of  the  contralat-
eral  artery,  by  positioning  of  the  transarterial  balloon
catheter,  before  transient  embolization  of  the  injured  ver-
tebral  artery.  In  addition  cerebral  angiography  also  makes
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lacement  of  embolism  materials  easier,  as  near  as  possible
o  the  injury,  both  proximal  and  distal.5

For  the  patient  described  in  this  report,  it  was  specu-
ated  that  the  path  of  injury  was  the  knife’s  tip  piercing
rom  the  intertragic  notch  to  the  mandibular  trailing  edge.
irst,  the  knife  tip  went  into  the  pterygomandibular  space,
hen  pierced  the  lateral  stylohyoid  muscle,  continued  to  the
ransverse  process  of  the  cervical  vertebra,  and  finally  pene-
rated  into  the  vertebral  artery.  No  associated  cervical  spine
njury  was  detected.  It  was  confirmed  angiographically  that
he  contralateral  vertebral  artery  did  not  have  any  malfor-
ation  and  was  capable  of  providing  sufficient  blood  supply

o  the  brain;  then  an  embolization  was  performed.
According  to  similar  case  reports,  the  majority  of  patients

o  not  develop  any  related  ischemic  damage  to  neural  tis-
ue  after  vertebral  artery  ligation.6 However,  a  few  patients
ave  exhibited  signs  of  nervous  system  infarction,  and  even
eath  after  unilateral  vertebral  artery  ligation.7 The  patient
n  the  present  case  report  had  no  recurrent  hemorrhage
r  symptoms  of  cerebral  blood  supply  insufficiency  after
ndovascular  intervention.  This  indicated  that  the  proce-
ure  was  effective,  and  unilateral  vertebral  artery  was  not
ssociated  with  brain  ischemia.  This  may  be  because,  within
he  5  days  of  recurrent  ischemia  prior  to  angiography,  the
ound  to  the  vertebral  artery  did  not  hinder  blood  flow.

In  the  present  case,  the  bleeding  was  slower  than
ould  be  expected  from  an  external  carotid  artery,  and
rst  surgical  intervention  was  ineffective.  This  suggests  a
seudoaneurysm  of  the  vertebral  artery,  secondary  to  a  lac-
ration  of  the  vessel  adventitia.
Considering  these  characteristics,  we  should  be  alert
o  the  possibility  of  vertebral  artery  injury  when  treat-
ng  patients  with  a stab  wound  to  the  ear,  particularly  for
atients  with  recurrent  bleeding  after  surgical  exploration.
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n  these  clinical  situations,  angiographic  examination  and
ubsequent  endovascular  therapy  should  be  considered  ear-
ier.

To  the  best  of  our  knowledge,  the  literature  is  very
imited  regarding  injury  to  the  vertebral  artery  that  is  asso-
iated  with  ear  trauma.  Our  experience  with  the  present
ase  may  alert  otolaryngologists  to  possible  vertebral  artery
njury  in  ear  trauma.  When  a  partial  laceration  is  clearly
dentified,  endovascular  intervention  is  the  preferred  treat-
ent  and  ultimately  may  lead  to  reduced  risk  of  mortality.

onclusion

e  recommend  that  possible  injury  of  the  vertebral  artery
hould  be  suspected,  and  angiography  may  be  necessary,  for
atients  with  penetrating  trauma  to  the  ear.
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