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IGHLIGHTS
• Minor  complications  related  with  vestibular  system  were  more  common.
• Major  complications:  changes  of  wound,  device  failure  and  electrode  extrusion.
• Children  with  a  mean  age  of  19.3-months  are  more  susceptible  to  infections.
• There  was  no  correlation  between  advanced  age  and  higher  complication  rates.
• Age  should  not  be  an  exclusion  factor.
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Abstract
Objective:  This  is  a  retrospective  analysis  of  the  major  and  minor  complications  of  cochlear
implants, as  well  as  the  Risk  Factors  (RF)  involved.
Methods:  We  analyzed  the  medical  records  of  patients  submitted  to  cochlear  implants  at  public
University  from  2006  to  July  2019,  and  list  here  the  major  and  minor  complications  found,  and
their risk  factors.
Results:  There  were  193  ears,  100  (51.3%)  from  females  and  93  (48.2%)  from  males,  with  a  mean
age of  23.63  years.  In  54  of  them  (28%),  there  were  alterations  seen  in  the  Temporal  Bone  CT
brain  MRI.  There  were  158  (81.9%)  insertions  performed;  127  (65.8%)
window.  There  were  78  complications:  19  (9.8%)  major  and  56  (29%)
g  the  major  complications,  there  were  3  (1.6%)  Surgical  Site  infec-
mas/seromas;  5  (2.6%)  electrode  extrusion;  5  (2.6%)  device  faults;
scan, and  44  (22.8%)  in  the  

of them  through  the  round  

minor complications.  Amon
tions (SS);  5  (2.6%)  hemato
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1  (0.5%)  wrong  path.  Among  the  minor  complications,  there  were  6  (3.1%)  Acute  Otitis  Media
(AOM); 9  (4.7%)  SS  infections;  4  (2.1%)  facial  paresis;  17  (8.8%)  vertigos;  9  (4.7%)  with  tinnitus.
The most  important  RF  was  age.  Patients  younger  than  2.5  years  had  more  major  complications:
SS infection  (p  =  0.018)  and  electrode  extrusion  (p  =  0.017).  There  was  a  higher  rate  of  vertigo  in
adults (p  =  0.003),  and  it  was  more  often  associated  with  comorbidities  (p  =  0.008).  The  insertion
route, the  presence  of  changes  in  CT  and  MRI  and  the  CI  brand  used  did  not  impact  the  number
of complications.
Conclusion:  Among  the  minor  complications,  those  involving  the  vestibular  system  were  the
most common,  especially  in  adults  with  comorbidities.  Regarding  major  complications,  there
was an  emphasis  on  SS  infections,  hematomas,  seromas,  electrode  extrusion,  especially  in  chil-
dren under  two  years  of  age.  There  were  implanted  device  faults  (2.6%),  with  none  of  the
brands evaluated  standing  out.
© 2024  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier España,  S.L.U.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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ochlear  Implants  (CI)  are  electronic  devices  for  hearing
ehabilitation  of  individuals  with  severe  or  profound  sen-
orineural  hearing  loss.  There  are  different  models  and
echniques  that  can  be  used  to  improve  results.  Several  stud-
es  have  reported  low  rates  of  postoperative  complications
1---3].  Nevertheless,  complications  may  ensue,  and  their
elevance  is  that  in  addition  to  the  inconvenience  for  the
atient,  they  impact  on  healthcare  system  financials  [3,4].

There  are  several  classifications  for  these  CI
omplications.  One  of  the  most  used  is  Cohen’s  1995
lassification,  which  divides  them  into  minor  and  major
omplications.  The  minor  ones  are  those  that  resolve  spon-
aneously  or  with  conservative  treatment,  without  the  need
or  surgical  intervention.  While  the  major  complications
equire  hospitalization,  surgery  and/or  explant  [4].

In  contrast  to  reports  of  these  CI  complications,  there  are
ome,  but  few  studies  related  to  risk  factors  [5].  Thus,  the
oal  of  this  study  was  to  retrospectively  analyze  CI  major
nd  minor  complications  and  assess  risk  factors  behind  their
ccurrence.

ethods

his  was  a  retrospective  study,  level  of  evidence  Step  3,
arried  out  from  the  medical  records  of  patients  submit-
ed  to  cochlear  implantation  from  a  Federal  University
f  São  Paulo  (UNIFESP)  from  2006  to  July  2019;  and  it
as  approved  by  the  Research  Ethics  Committee  (CEP),
AAE:  24090819900005505.  This  institution  receives  and
reats  cases  of  greater  clinical  and  surgical  complexity  and
rains  new  otorhinolaryngologists,  who  actively  participate
n  cochlear  implant  procedures.

For  this  purpose,  the  following  epidemiological  data  were
valuated:  age,  gender,  hearing  loss  etiology,  comorbidities,
adiological  alterations  shown  in  the  Magnetic  Resonance

maging  of  the  inner  ear  (MRI)  and  Computed  Tomography
f  the  temporal  bones  (CT).  In  addition,  we  also  assessed
he  brand  of  the  implant  used  and  the  way  in  which  the
lectrodes  were  inserted  during  the  surgical  procedure.
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Thus,  the  frequency  and  type  of  postoperative
omplications  were  evaluated  within  the  period  of
---10  years  after  the  procedure.  Complication  severity  was
ivided  into  major  and  minor  according  to  Cohen.

To  correlate  with  complications,  the  following  risk  fac-
ors  were  analysed:  age,  consanguinity,  meningitis,  inner
ar  malformations,  autoimmune  diseases,  Meniere’s  dis-
ase,  temporal  bone  fracture,  acute  otitis  media,  chronic
titis  media,  changes  in  the  CT  and/or  MRI,  comorbidities,
oute  of  CI  electrodes  insertion  and  CI  brand.

Patients  with  incomplete  medical  records  and  those  with-
ut  adequate  clinical  follow-up  were  taken  off  the  study.
hose  who  had  a  minimum  follow-up  of  1-year  and  a  max-

mum  of  10-years  after  the  surgical  procedure  remained,
ith  a  mean  follow  up  time  of  5.4-years  (SD  =  3).

For  statistical  analysis,  we  used  the  SPSS  for  Windows
0.0  software  (SPSS,  Inc.,  IL,  USA).  The  quantitative  varia-
les  were  expressed  as  mean  and  standard  deviation.  The
hi-Square  test,  Contingency  Coefficient  and  the  t-test  were
sed  in  the  analyses  considering  a  p  <  0.05  as  significant.

esults

e  had  193  implanted  ears:  100  (51.3%)  from  females  and  93
48.2%)  from  males.  The  mean  age  at  the  time  of  surgery  was
3.63  (SD  =  23.26)  years,  the  youngest  being  1-year  old  and
he  oldest  74-years  of  age.  Of  the  total  number  of  patients,
4.2%  were  under  20  years  of  age  (Fig.  1).

Factors  associated  with  the  hearing  loss  etiology  were:
4  patients  (22.8%)  had  a  family  history  of  hearing  loss;  27
ad  had  (14%)  meningitis;  in  24  (12.4%)  the  cause  was  not
ound;  19  (9.8%)  had  been  premature;  16  (8.3%)  had  been  to

 neonatal  ICU;  15  (9.1%)  had  ototoxicity;  13  (6.7%)  had  con-
enital  infections;  12  had  other  infections  (6.2%);  11  (5.7%)
ad  malformations;  11  (5.7%)  had  otitis  media;  10  (5.2%)
ad  neonatal  jaundice;  9  (4.7%)  had  consanguinity;  9  (4.7%)
eonatal  infections;  8  (4.1%)  had  neonatal  asphyxia;  8  (4.1%)
ad  autoimmunity  issues;  8  (4.1%)  had  some  auditory  neu-

opathy;  6  (3.1%)  had  otosclerosis;  4  (2.1%)  had  Meniere;  4
2.1%)  had  trauma.

Concerning  their  CT  scan,  54  (28%)  patients  had  changes;
0  had  serous  otitis  media;  8  had  enlarged  vestibular
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Fig.  1  Patients  according  to  age  at  the  time  of  the  surgical
procedure.

Table  1  Cochlear  implants  used  in  surgical  procedures
according  to  brand.

Brand  Frequency  Percentage

Cochlear  93  48.2
Med El  50  25.9
Ad.Bionics  27  14.0
OTICON  20  10.4
Neurelec  3  1.6
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Table  2  There  were  19  major  complications,  correspond-
ing to  9.8%  of  the  total  surgeries  evaluated  in  the  study.

Major  complications  Yes  Total

n  %  n

Infection  3  1.6  193
Mastoiditis  0  0.0  193
Hematoma/seroma  5  2.6  193
Electrode  extrusion  5  2.6  193
Device failure  5  2.6  193
CSF gusher 0  0.0  193
Electrode  misplacement 1  0.5  193
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operative  week  and  the  other  3  at  the  30th  POD.
Total 193  100.0

queduct  syndrome;  7  had  ossifying  labyrinthitis;  6  had
hronic  otitis  media;  3  had  retrofenestral  otosclerosis;  2  had
ondini-type  incomplete  bipartitions;  2  had  temporal  bone

ractures,  2  had  vestibular  malformations;  1  had  a  granu-
oma;  1  had  a  narrow  internal  auditory  canal  and  1  had  a
holesterol  granuloma.

MRI  showed  44  (22.8%)  alterations:  20  serous  otitis  media;
2  intracochlear  fibrosis;  4  chronic  otitis  media;  2  Mondini;  2
nlarged  vestibular  aqueduct  syndrome;  1  cytomegalovirus;

 cholesterol  granuloma;  1  acoustic  neuroma  with  bilateral
earing  loss  and  1  vestibular  malformation.

The  four  brands  of  CI  available  on  the  market  were  used
Table  1).

As for  the  most  significant  and  prevalent  comorbidities,
e  found  21  patients  (10.9%)  with  systemic  arterial  hyper-

ension;  12  patients  (6%)  with  diabetes  mellitus;  5  patients
1%)  with  severe  heart  diseases;  5  (2.6%)  with  hypothy-
oidism;  5  (2.6%)  had  depression;  4  (2%)  had  dyslipidemia;
 (2%)  patients  had  difficult-to-control  asthma;  4  (2%)  had
hronic  renal  failure;  3  (1.5%)  patients  were  smokers;  4  (2%)
ad  severe  asthma;  1  (0.6%)  patient  suffered  from  acquired

c
w

3

Total 19  9.8  193

uman  immunodeficiency  syndrome;  4  (2%)  patients  had
ognitive  impairment,  and  1  (0.5%)  had  idiopathic  throm-
ocytopenic  purpura.

Among  the  193  surgeries  assessed,  158  (81.9%)  elec-
rodes  were  completely  inserted;  35  (18.1%)  were  partially
nserted.  The  main  insertion  route  was  the  round  window,
erformed  in  127  (65.8%)  patients;  and  in  66  (34.2%)  of  them
he  insertion  occurred  through  a  cochleostomy.

omplications

here  were  78  complications,  including  19  major  and  56
inor  complications.  Thus  representing  9.8%  of  all  surgeries

or  major  complications  and  29%  for  minor  complications.
As  major  complications,  3  (1.6%)  were  surgi-

al  wound  infections;  5  (2.6%)  patients  developed
ematomas/seromas;  5  (2.6%)  had  electrode  extru-
ion;  in  5  (2.6%)  patients  the  device  failed;  and  there  was  1
0.5%)  electrode  improper  placement  (Table  2).

The  3  surgical  wound  infections  occurred  within  the  first
 postoperative  days  in  two  cases,  and  within  30  days  in  the
hird  case.  The  mean  age  of  the  patients  was  19.3  months.
xtrusion  occurred  in  5  patients,  with  a  mean  age  of  1.6
ears  and  an  average  of  9.5  months  (SD  =  2.5)  after  the  pro-
edure,  there  was  a  longer  extrusion  time,  60  months,  in
ne  of  the  patients  because  of  a  chronic  cholesteatomatous
titis  media  and  consequent  extrusion.

Five  patients  had  hematoma/seroma,  among  them,  3  had
he  complication  by  7  days  after  surgery,  one  of  the  patients
ad  seroma  due  to  trauma  2  years  after  the  procedure,
equiring  drainage;  and  one  of  them  evolved  with  repeated
eromas  after  7  months  of  surgery,  evolving  to  an  explant.

As  minor  complications,  there  were  6  (3.1%)  AOM;  among
hem,  three  patients  already  had  a  history  of  otitis  media;
wo  had  had  a  ventilation  tube  at  the  time  of  surgery  and  the
hird  had  a history  of  chronic  otitis  media.  Of  these  AOMs,

 occurred  before  the  10th  POD,  1  on  the  30th  POD  and  two
ad  it  6  months  after  the  surgery.

There  were  9  (4.7%)  surgical  wound  infections,  with
uperficial  skin  dehiscence,  without  an  internal  component
xtrusion.  Of  these  infections,  6  occurred  in  the  first  post-
Four  patients  had  changes  in  facial  mimicry  (2.1%),  with
omplete  regression  in  3  patients  and  1  of  them  remained
ith  House  Brackmann  (HB)  grade  4  paresis.  Two  (1.0%)
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Table  3  There  were  56  minor  complications,  correspond-
ing to  29%  of  the  surgeries  in  this  study.

Minor  complications  Yes  Total

n  %

AOM  6  3.1  193
Mastoiditis  0  0.0  193
Surgical  wound  infection 9  4.7  193
Facial paralysis 4  2.1  193
Extra-auditory  sensation 2  1.0  193
Anesthetic  complications 0  0.0  193
Vertigo  17  8.8  193
Tinnitus  9  4.7  193
External  component  failure  5  2.6  193
Skin rash  4  2.1  193
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Total 56  29%  193

atients  complained  of  extra  auditory  sensation  with  spasms
n  the  facial  muscles.

As  for  vestibular  symptoms,  vertigo  occurred  in  17  (8.8%)
atients,  it  was  not  disabling  and  spontaneously  regressed,
equiring  only  symptomatic  control.  We  had  9  (4.7%)  patients
omplaining  of  tinnitus,  and  in  8  of  them  the  symptoms  of
ertigo  and  tinnitus  were  concomitant  (Table  3).

isk  factors  for  the  complications  in  the  study

he  most  important  factor  was  the  age  group  at  which  the
urgery  was  performed,  with  age  lower  than  2.5  years  being
ssociated  with  a  major  complication  such  as  surgical  wound
nfection  (Contingency  Coefficient  =  0.242  e  p  =  0.018).  Just
s  there  was  an  association  with  electrode  extrusion  in  this
ame  age  group  (Contingency  Coefficient  =  0.242  e  p  =  0.017)

 major  complication.
Also  age-related,  we  found  a  higher  frequency  of

estibular  symptoms  among  the  adults,  there  was  a  direct
orrelation  with  minor  complications  such  as  vertigo  (Con-
ingency  Coefficient  =  0.276  e  p  =  0.003),  especially  after  20
ears  of  age.  Children  between  2.5  and  4  years  old  had  a
egative  association  with  vertigo.

There  was  also  an  association  between  age  and  the  occur-
ence  of  anomalous  stimulus  to  the  facial  nerve  among
he  minor  complications  (Contingency  Coefficient  =  0.232  e

 =  0.03),  especially  in  the  age  group  from  20  to  39  years.
Regarding  comorbidities,  there  was  an  association

etween  the  presence  of  comorbidities  and  the  symptom
f  vertigo  among  the  minor  complications  (Contingency
oefficient  =  0.196  e  p  =  0.008).  The  comorbidities  directly
elated  to  vertigo  were  hypertension  (5  patients);  depres-
ion  (4  patients);  diabetes  (3  patients);  and  renal  failure  (2
atients).

There  was  a  significant  association  between  a  past  of
OM  or  COM  and  vertigo  among  the  minor  complications
Contingency  Coefficient  =  0.232  e  p  =  0.009).

The  surgical  insertion  route  of  the  electrode  did  not

lter  the  expected  CI  result;  thus,  there  was  no  correlation
etween  complications  seen  in  the  study  and  the  insertion
oute:  cochleostomy  or  round  window.  Likewise,  there  was
o  greater  number  of  complications  in  patients  with  alter-
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tions  in  the  image  exams:  CT  scan  of  the  temporal  bones
nd  MRI  of  the  inner  ear,  nor  in  relation  to  the  brand  or  type
f  implant  used  in  the  procedure.

iscussion

he  wide  indications  for  CI  and  its  effectiveness  in  auditory
ehabilitation  have  contributed  to  a  significant  increase  in
he  number  of  implanted  patients  worldwide.  However,  as
t  has  been  indicated  in  increasingly  younger  patients,  and
lso  in  the  elderly,  the  concerns  with  complications  have
een  the  object  of  particular  interest  [7].

Therefore,  the  importance  of  good  training  and  surgical
kills  on  the  part  of  the  surgeon  who  performs  the  cochlear
mplant,  avoiding  complications  related  to  the  surgical  tech-
ique.  However,  good  technique  alone  will  not  abolish  them.
herefore,  the  importance  of  evaluating  related  risk  factors,
rying  to  predict  and  prevent  some  of  these  complications.

CI  manufacturers  have  been  making  efforts  to  minimize
he  incidence  of  device  failure,  which  has  contributed  to
he  reduction  of  this  complication.  CI  surgery  is  becom-
ng  increasingly  safe  thanks  to  this  dynamic  process  in
hich  implant  centers  and  manufacturers  work  together  to

mprove  this  modality  of  auditory  rehabilitation.  Thus,  there
s  a  need  for  cochlear  implant  centers  to  evaluate  their
esults  in  their  entire  context,  from  the  preoperative  period
o  the  postoperative  outcome,  with  the  aim  of  developing
rotocols  aimed  at  reducing  the  risks  of  minor  complications
nd,  mainly,  major  ones.

Major  complications,  in  this  study,  accounted  for  10.4%
f  all  surgeries,  with  good  response  to  surgical  clinical
anagement,  with  no  fatal  outcome.  The  most  common
ere  related  to  the  surgical  wound  with  3  (1.6%)  surgical
ound  infections,  5 (2.6%)  hematoma//seroma.  Followed  by

 (2.6%)  device  failures  and  5  (2.6%)  electrode  extrusions.
The  rate  of  major  complications  from  this  study  (9.8%)

s  close  to  the  upper  limit  of  that  described  in  similar  stud-
es,  which  rates  range  from  3%  to  13.7%  [4].  Of  these,  the
ost  common  were  also  complications  related  to  the  surgi-

al  wound  and  device  failures  (1.84%---2.3%)  [6].
There  was  a  higher  number  of  minor  complications  in  this

tudy,  corresponding  to  29%,  compared  to  reports  in  the
iterature  (11.8%)  [7],  which  can  be  justified  by  the  fact
hat  our  clinic  receives  and  operates  on  cases  of  greater
linical  and  surgical  complexity,  in  addition  to  training  new
ar  surgeons,  who  actively  participate  in  cochlear  implant
rocedures.

The  follow-up  time  of  the  patients  was  also  long,  con-
idering  that  complications  of  patients  with  a  minimum
ollow-up  of  12  months  after  surgery  and  a  maximum  of  10
ears  were  included,  with  a  mean  follow-up  time  of  5.4  years
SD  =  3).  Furthermore,  there  is  no  standardization  for  this
ype  of  complication  in  the  literature  and,  in  our  study,  we
hose  to  include  any  and  all  complaints  or  disorders  reported
y  the  patients.

Four  patients  had  changes  in  facial  mimicry  (2.1%),  all  of
hem  with  partial  degree  and  with  complete  regression  in

 patients;  one  of  the  patients  had  a  sequela  and  remained

ith  the  paresis,  Grade  4  of  HB.  In  the  literature,  the  rate
f  facial  paralysis  ranges  from  0.42%  to  3.5%  [2,6,8].

Two  (1%)  patients  complained  of  extra  auditory  sensa-
ion  with  spasms  in  the  facial  muscles,  with  no  risk  factor
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dentified.  There  was  a  higher  prevalence  of  this  complaint
mong  between  20  and  39  years  of  age.  None  of  the  other
valuated  risk  factors  was  directly  correlated  with  this  fact,
ncluding  the  analysis  of  the  4  CI  brands  available  on  the
arket.
Risk  factors  associated  with  surgical  wound  infections

nclude  comorbidities  such  as  Diabetes,  advanced  age,
urgery  duration  and  complexity.  However,  a  chronic  health
ondition  as  well  as  a  history  of  chronic  ear  disease  have
een  suggested,  but  not  statistically  proven,  as  risk  factors
or  postoperative  infections  [5].  Thus,  we  evaluated  the  risk
actors  according  to  each  complication  reported.

As  already  reported  in  other  studies  [2,4,5],  the  lowest
ge  range  and  the  occurrence  of  surgical  wound  infec-
ions  ---  a  major  complication  ---  was  statistically  significant
p  =  0.018);  and  the  mean  age  of  patients  with  infection  was
9.3  months  (SD  =  8).

This  suggests  a  greater  susceptibility  to  the  develop-
ent  of  postoperative  infections  in  this  age  group,  which
ay  occur  due  to  immune  system  immaturity.  It  can  also
e  explained  by  a  smaller  head  size  and  lower  skin  and
ubcutaneous  tissue  thickness.  Device  size  is  identical  for
oth  adults  and  children;  therefore,  a  higher  number  of
omplications  can  be  anticipated  in  children  [2,4,5].

Infection  is  a  worrisome  complication,  since  the  progres-
ion  of  the  condition  may  result  in  the  need  to  remove  the
mplant,  increasing  the  patient’s  morbidity  and  generating
igh  costs  for  public  coffers  [4,5].

There  was  also  a  statistically  significant  correlation
etween  younger  age  and  major  complications,  such  as  elec-
rode  extrusion  (p  =  0.017),  with  a  mean  age  of  patients  who
resented  extrusion  at  19.3  months  of  postop  (SD  =  10.1).

This  can  also  be  justified  by  the  same  aforementioned
easons,  associated  with  cranial  bone  growth,  especially  the
emporal/mastoid  bones,  and  the  greater  risk  of  trauma  to
he  head  in  this  age  group  [4].

Among  minor  complications,  the  most  frequent  were
hose  related  to  the  vestibular  system,  which  is  in  synch
ith  other  publications  [2].  The  majority  regressed  sponta-
eously,  and  in  whom  we  just  used  symptomatic  medication
nd  watchful  waiting.

There  was  a  significant  association  between  a  history  of
OM  or  COM  and  vertigo,  in  minor  complications  (p  =  0.009).
here  was  also  a  correlation  between  the  highest  age  range
nd  minor  complications  such  as  vertigo  (p  =  0.003),  with
he  mean  age  of  patients  being  45.4  years  (SD  =  17)  ---  which
as  expected  ---  since  it  is  difficult  to  assess  this  type  of
ccurrence  in  the  pediatric  population,  which  is  why  we  had

 negative  association  between  vertigo  and  patients  aged
.5---4  years.

The  presence  of  comorbidities  is  directly  related  to  minor
omplications  such  as  vertigo  (p  =  0.008).  The  most  frequent
omorbidities  in  the  face  of  vertigo  were  arterial  hyperten-
ion,  diabetes,  renal  failure  and  depression.  Maybe  because
f  the  greater  sensitivity  of  the  cochleo-vestibular  system
n  this  group,  due  to  metabolic  and  microvascular  alter-
tions  caused  by  aging  or  previous  disorders  in  the  middle
ar.
Considering  that  the  vestibular  system  may  not  develop
ypofunction  to  the  same  degree  as  the  auditory  sys-
em/cochlea,  thus  clinically  expressing  the  surgery  aggres-
ion  (hydro-pressure  imbalance  and  inflammation).
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There  was  no  increase  in  the  number  of  complications
ccording  to  the  way  in  which  the  electrode  was  inserted,
or  according  to  the  brand  of  the  equipment  used.

There  was  no  correlation  between  advanced  age  and
igher  complication  rates.  Elderly  patients  had  a  good
esponse  to  the  CI,  and  therefore  age  should  not  be  an  exclu-
ion  factor  for  these  patients  when  considering  this  type  of
esource  [2].

Here  was  no  case  of  post-surgical  meningitis,  which  has
een  described  in  other  studies,  attributed  to  pneumococcal
accination.  In  our  cases,  there  were  no  deaths  or  internal
nit  migration.

CI  manufacturing  companies  should  also  strive  to  min-
mize  the  incidence  of  device  failure,  for  they  increase
orbidity  in  these  cases,  working  with  and  encouraging  stud-

es  in  large  cochlear  implant  centers.
CI  surgery  is  an  established  procedure,  and  the  identifi-

ation  of  risk  factors  can  help  predict  and  reduce  even  more
he  number  of  surgical  complications,  so  it  is  important  to
ork  and  encourage  studies  in  large  cochlear  implant  cen-

ers,  and  multicentric  studies  will  help  better  establish  such
actors.

onclusion

mong  the  minor  complications  in  this  study,  those  related
o  the  vestibular  system  were  the  most  common,  occurring
ainly  in  patients  over  42  years  of  age  and  with  comor-
idities  such  as  systemic  arterial  hypertension,  diabetes
ellitus,  chronic  renal  failure  and  depression.  Regarding
ajor  complications,  those  related  to  the  surgical  wound,

uch  as  infection,  hematoma,  seroma,  electrode  extrusion,
ere  highlighted,  which  were  more  frequent  in  the  pedi-
tric  age  group,  especially  in  children  under  two  years  of
ge.  Also  noteworthy  is  implanted  device  failure  of  2.6%,
ithout  picking  any  of  the  brands  in  the  study.
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