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Abstract
Introduction:  Myringotomy  for  tube  insertion  is  the  most  common  otologic  surgery.  Otorrhea  is  a
frequent complication  of  this  procedure  and,  to  prevent  it,  most  surgeons  strongly  recommend
avoiding  contact  with  water  as  this  is  thought  to  adversely  impact  on  post-operative  quality  of
life.
Objective:  To  understand  the  benefit  of  this  recommendation.
Methods:  Observational  study  ---  retrospective  cohort  study  comparing  the  incidence  of  post-
operative otorrhea  and  its  impact  on  patients’  quality  of  life,  in  two  groups  of  patients
comprising  children  under  10  years  of  age  who  underwent  bilateral  myringotomy  and  tube
placement  for  chronic  otitis  media  with  effusion  between  May  2011  and  May  2012.  One  group
received water  protection  care  after  surgery,  the  other  did  not.  Data  was  collected  through  tele-
phonic interview,  after  one  year  of  follow  up  (one  year  after  the  procedure).  Water  exposure
without protection  was  considered  the  exposure  event.  Incidence  of  otorrhea  and  perceived
impact on  quality  of  life  were  the  outcome  measures.  Results  were  compared  after  logistic
regression.
Results:  We  included  143  children:  116  were  not  exposed  to  water  without  protection  and  27
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were exposed.  In  the  not  exposed  group  36.2%  had  at  least  one  episode  of  otorrhea,  compared
to 40.0%  of  the  exposed  group.  Odds  ratio  for  otorrhea  on  exposed  was  1.21  (95%  CI  0.51---2.85,
p =  0.6).  Negative  impact  on  quality  of  life  was  reported  by  parents  of  48.2%  on  the  not  exposed
children,  compared  to  40.7%  on  the  exposed  group.  This  difference  was  not  significant  (p  =  0.5).
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Conclusion:  We  found  that  recommending  water  protection  did  not  have  beneficial  effect  on
the incidence  of  otorrhea  after  myringotomy  with  tubes  on  chronic  otitis  media  with  effusion.
However,  such  measures  did  not  appear  to  have  a  negative  impact  on  quality  of  life.  This  is  a
populational  observational  study  with  few  cases  (143  cases);  these  final  statements  would  be
better stated  by  a  very  large  populational  study  with  another  large  control  group.
© 2017  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  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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Proteção  contra  a  água  após  colocação  de  tubos  de  ventilação  (Shepard)  não  diminui
a  incidência  de  otorreia  ---  estudo  retrospectivo  de  coorte

Resumo
Introdução:  A  miringotomia  para  inserção  de  tubo  de  ventilação  é  a  cirurgia  otológica  mais
comum. Otorreia  é  uma  complicação  frequente  deste  procedimento  e,  para  evita-la,  a  maioria
dos cirurgiões  recomenda  evitar  o  contato  com  a  água,  pois  acredita-se  que  isso  possa  afetar
negativamente  a  qualidade  de  vida  pós-operatória.
Objetivo:  Verificar  o  benefício  dessa  recomendação.
Método:  Estudo  observacional  -  estudo  de  coorte  retrospectivo,  comparando  a  incidência  de
otorreia pós-operatória  e  seu  impacto  na  qualidade  de  vida  dos  pacientes,  em  dois  grupos  de
pacientes  com  crianças  menores  de  10  anos  submetidas  à  miringotomia  bilateral  e  colocação  de
tubo de  ventilação  para  o  tratamento  de  otite  média  crônica  com  efusão,  entre  maio  de  2011
e maio  de  2012.  Um  grupo  recebeu  cuidados  de  proteção  contra  a  água  após  a  cirurgia,  o  outro
não. Os  dados  foram  coletados  através  de  entrevista  telefônica,  após  um  ano  de  seguimento
(um ano  após  o  procedimento).  A  exposição  à  água  sem  proteção  foi  considerada  o  evento
de exposição.  A  incidência  de  otorreia  e  o  impacto  percebido  na  qualidade  de  vida  foram  as
medidas de  resultado.  Os  resultados  foram  comparados  após  a  regressão  logística.
Resultados:  Incluímos  143  crianças:  116  não  foram  expostas  à  água  sem  proteção  e  27  foram
expostas.  No  grupo  não  exposto,  36,2%  apresentaram  pelo  menos  um  episódio  de  otorreia,  em
comparação com  40,0%  do  grupo  exposto.  A  razão  de  chances  (odds  ratio)  para  otorreia  no
grupo exposto  foi  de  1,21  (IC  95%:  0,51-2,85,  p  =  0,6).  O  impacto  negativo  na  qualidade  de  vida
foi relatado  pelos  pais  de  48,2%  nas  crianças  não  expostas,  em  comparação  com  40,7%  no  grupo
exposto.  Essa  diferença  não  foi  significante  (p  =  0,5).
Conclusão:  Não  verificamos  um  efeito  benéfico  sobre  a  incidência  de  otorreia  ao  recomendar
a proteção  contra  a  água  após  colocação  de  tubos  de  ventilação  para  otite  média  com  efusão.
Entretanto,  tais  medidas  não  parecem  ter  tido  um  impacto  negativo  na  qualidade  de  vida.
© 2017  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
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torrhea  (ear  drainage)  is  the  most  frequent  complication
f  myringotomy  with  tympanostomy  tube  insertion,  with  an
ncidence  of  30---83%.1---3 Upper  respiratory  tract  infections
re  the  single  most  common  risk  factor  for  otorrhea  in  chil-
ren  with  tympanostomy  tubes.2,3

Water  passing  through  the  eardrum  to  the  middle  ear
auses  acute  mucosal  inflammation.4,5 This  has  traditionally
ed  surgeons  to  advise  against  exposure  to  water  following
nsertion  of  tympanostomy  tubes.  Most  surgeons  prescribe
ar  plugs  in  situations  where  there  is  a  risk  of  exposure  to
ater,  such  as  showering,  bathing,  or  swimming,  and  some
ould  even  forbid  swimming  or  going  to  the  beach1,4 to  min-

mize  the  risk  of  post-operative  middle  ear  inflammation.

These  cases  can  have  an  impact  on  quality  of  life,  not  only

or  the  children  who  must  carry  plugs  and  bands,  or  even  be
revented  from  swimming,  but  also  for  parents  and  carers

t
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t

by/4.0/).

ho  must  enforce  these  restrictions.  To  our  knowledge  this
mpact  has  not  yet  been  assessed.

Most  general  practitioners  and  many  otolaryngologists
53%)  continue  to  recommend  restricted  contact  with
ater.1 In  2013,  we  surveyed  all  the  Hospitals  in  greater  Lis-
on,  Portugal,  and  found  that  in  all  of  them  patients  were
dvised  to  avoid  contact  with  water  following  tympanostomy
ube  placement  (this  survey  was  published  in  the  Portuguese
tolaryngology  Society  Meeting  in  2014).

However,  there  is  growing  evidence  in  recently  pub-
ished  epidemiological  studies,  that  water  does  not  cross
ympanostomy  tubes  unless  under  significant  pressure  (cor-
esponding  to  diving  deeper  than  60  cm  in  water).2,5,6 How-
ver,  most  of  these  studies  present  multiple  limitations  and
onfounding  factors,  with  only  one  randomized  controlled

rial  (RCT)  presenting  grade  B  evidence,3 and  the  remain-
ng  few  being  observational  studies.  This  RCT  concludes
here  is  evidence  of  some  statistically  significant  benefits
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ARTICLE
Water  protection  after  tympanostomy  tubes  does  not  decrea

with  the  routine  use  of  ear  plugs,  which  contradicts  previ-
ous  observational  studies.  The  most  recent  guidelines  from
the  American  Academy  of  Otolaryngology  on  tympanostomy
tubes  does  not  recommend  routine  use  of  ear  plugs7 and  a
recent  review  by  Cochrane  concludes  the  same,  albeit  stat-
ing  that  the  overall  quality  of  the  body  of  evidence  is  low.8

The  inconsistencies  found  in  the  literature  and  the
absence  of  studies  assessing  the  impact  on  quality  of  life
of  such  precautions,  led  us  to  conduct  the  present  study.

The  primary  question  we  used  was  whether  the  incidence
of  otorrhea  episodes  after  myringotomy  and  transtympanic
tubes  was  higher  in  children  without  ear  plugs  when  exposed
to  water  (e.g.  swimming,  showering),  than  in  children  with
ear  plugs  during  such  activities.  The  secondary  question  was
whether  avoiding  contact  with  water  had  a  negative  impact
on  quality  of  life  on  both  populations.

Methods

Study  design  and  setting

We  conducted  a  retrospective  cohort  study  developed  at  a
Portuguese  private  hospital  in  Lisbon,  Portugal.  It  included  a
population  of  children  between  2  and  10  years  old,  admitted
for  bilateral  myringotomy  with  tube  placement  and  ade-
noidectomy,  between  May  1st,  2011,  and  May  1st,  2012.

Study  population

All  children  were  operated  on  the  same  hospital,  and  the
eligibility  criteria  included:  (1)  age  <  10;  (2)  indication  for
surgery  following  diagnosis  of  chronic  Otitis  media  with
effusion  (OME)  (ICD-10  code  H65.2,  H65.3,  H65.4)  in  accor-
dance  with  American  Academy  of  Otolaryngology  guidelines
for  OME;  (3)  Bilateral  tube  placement  and  adenoidectomy;
Sheppard  tube;  and  (4)  follow-up  longer  than  one  year.

Patients  with  a  diagnosis  other  than  OME  (e.g.  recur-
rent  otitis  media),  who  had  previous  surgery  (myringotomy
and/or  tube  placement  surgery  and/or  adenoidectomy),  or
received  a  tube  other  than  Sheppard  (e.g.  Goode)  were
excluded.  Other  exclusion  criteria  included  a  follow-up
period  less  than  a  year  after  surgery  (or  lost  for  follow-up),
lack  of  records  on  personal  clinical  file  or  drop  out.

Study  intervention  and  outcome

The  participants  included  in  this  study  where  operated  by
9  (nine)  different  surgeons,  who  prescribed  homogeneous
post-operative  care,  except  for  ear  protection  when  sub-
jected  to  water  exposure.  All  of  them  were  allowed  water
exposure,  but  7  (seven)  surgeons  always  prescribed  ear
canal  protection  when  water  exposure  was  expected  (not
exposed  to  the  intervention),  while  the  remaining  two  did
not  (exposed  to  the  intervention).  The  prescriptions  reflect
surgeon’s  personal  preferences  at  the  time  of  surgery,  and

this  study  did  not  interfere  with  their  choice.  This  differ-
ence  allowed  the  constitution  of  two  cohorts,  the  exposure
being  defined  as  not  prescribing  ear  canal  protection  from
water  exposure  after  surgery.
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The  level  of  prescribed  care  was  checked  on  the  medical
ecord  and  confirmed  by  the  parents.  As  we  also  wanted  to
nderstand  how  compliant  the  participants  were  regarding
he  level  of  care  prescribed,  they  were  asked  how  thorough
hey  were  about  protecting  the  ears  (plugs,  headband),  and
ow  deep  they  were  diving  (e.g.  just  surface  swimming  or
iving  deep  too).

The  primary  outcome  variable  was  otorrhea  episodes.  It
as  used  as  a  surrogate  for  middle  ear  inflammation.  The
uestion  was  ‘‘how  many  episodes  of  ear  drainage  during
he  first  year’’  (0,  1,  2---4,  >5)  (primary  outcome  variable).
atients  did  not  have  a  specific  log  book  for  these  events,  but
ere  all  instructed  to  write  in  their  health  log  book  and  to

nform  the  surgeon  whenever  any  relevant  event  happened,
hich  in  turn  was  logged  on  the  patients’  medical  record.

The  secondary  outcome  variable  was  impact  on  quality  of
ife;  we  studied  the  covariable  ‘‘level  of  impact  on  quality
f  life  caused  by  precautions  taken’’  and  ‘‘level  of  impact
n  quality  of  life  by  prescribed  precautions  (if  different)’’.

The  study  was  authorized  by  the  Hospital  Ethics  Com-
ittee  (doc.  CEHCD.ORL1-26092012),  and  the  parents  gave

onsent  following  a  telephonic  interview.  A  trained  inves-
igator  conducted  the  interviews  and  questionnaires.  Data
as  obtained  from  medical  records  and  telephonic  question-
aires,  with  multiple  choice  questions.  Parents  completing
he  questionnaire  were  asked  to  check  the  child’s  health
og  book  for  clinical  events  (in  Portugal  every  child  has  a
ealth  log  book,  kept  by  the  parents,  where  both  parents
nd  doctors  record  relevant  clinical  events).

Each  question  addressed  one  covariable  of  the  study.  The
ovariables  were:  ‘‘age  at  time  of  surgery’’,  ‘‘gender’’  and
‘upper  airway  tract  infection  episode’’.

The  covariable  ‘‘upper  airway  tract  infection  episode’’
ddressed  the  coexistence  of  upper  airway  infection  symp-
oms  with  acute  otorrhea  episode.  These  included  blocked
ose,  rhinorrhoea,  sore  throat,  or  any  other  symptom  in
his  area  suggestive  of  at  least  one  of  the  following:  rhini-
is,  sinusitis,  adenoiditis,  tonsillitis,  pharyngitis,  laryngitis,
piglottitis  or  tracheitis.  With  this  question,  we  want  to
uery  a  possible  association  of  acute  otorrhea  episode  with
pper  airway  infection.

To  assess  otorrhea  episodes  following  exposure  to  water,
e  studied  the  covariable  ‘‘episodes  related  to  water  pass-

ng  into  the  ear’’.
To  characterize  the  otorrhea  episodes  as  to  their  dura-

ion  and  severity,  we  asked  respectively  ‘‘how  long  did
t  last  most  of  the  times’’  (<1  d,  1  d,  2---3  d,  4---7  d,  7  d);
nd  ‘‘treatment’’  (e.g.  oral  antibiotics,  drops,  paraceta-
ol/acetaminophen,  other  anti-inflammatory  treatment,

ther  treatment).

tatistical  analysis

tatistical  treatment  was  carried  out  with  STATA  13  soft-
are.  Descriptive  analysis  included  absolute  and  relative

requencies,  Chi-square  (x2)  to  compare  proportions  (cat-

gorical  variables),  and  t-Student  to  compare  averages.
nferential  analysis  used  logistic  regression,  with  non-
djusted  and  adjusted  odds  ratio.  The  level  of  significance
as  p  <  0.05.
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Inclusion criteria: Exclusion criteria:

• •

•

•

•

•

Children from 1 to 10 yo Diagnosis other than
OME (e.g. recurrent
otitis media)

Transtympanic tube
other than Shepard
(e.g. Goode)

Children with previous
Myringotomy with TT
and/or Adenoidectomy

Drop out

Loss of follow-up/
clinical records

Inicial population
193 children

50 children
excluded

N=143
Children

OME refractory to medical
treatment

Bilateral myringotomy with
transtympanic tube insertion
(Shepard) + Adenoidectomy
between May 2011-2012

Surgery operated exclusively
by doctors within CUF
Descobertas Hospital ENT
Department

Informed consent signed
accepting participation in the
study

•

•

•

•

Figure  1  Inclusion  and  exclusion  criteria.

Table  1  Baseline  population  characteristics.

Without  protection  (n  =  27)  With  protection  (n  =  116)  p-Value

Age  (mean  and  SD) 3.8  (1.68) 4.2  (1.23) 0.07
Gender (male)  (%) 63  56  0.6
UAI (%) 22.2 2.7 0.8
Antibiotics  (%) 33.3 34.5 0.9
Otorrhea  (%) 40.0 36.2 0.6
Negative  impact  on  quality  of  life  (%)  40.7  48.2  0.5

Note: Otorrhea episodes were related to upper respiratory tract infection on 4 (36.4%) subjects in Group A, and 21 (48.8%) in Group B
(46.3% on both groups together). On Group A, 16 felt no impact and 11 felt negative impact (1 very little impact, 2 little impact, 1 felt
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so-so, 2 felt much impact, and 5 very much). On the not exposed
impact, 8 little impact, 18 felt so-so, 9 felt much impact, and 14 

esults

opulation  characteristics

fter  enrolling  193  children,  only  143  met  the  inclusion  crite-
ia  and  were  not  excluded  (Fig.  1).  All  143  children  included
ad  a  follow-up  appointment  at  least  12  months  after  the
urgery.  For  116  patients,  surgeons  prescribed  ear  plugs.
e  included  these  116  patients  in  Group  B  designated  ‘Not
xposed’.  The  remaining  27  patients  were  advised  not  to
ear  ear  plugs  and  were  included  in  Group  A,  designated

Exposed’  to  the  intervention.
The  average  age  at  the  time  of  surgery  was  3.8  years

n  the  group  without  protection  (A)  and  4.2  in  the  group
ith  protection  (B).  This  was  considered  not  to  have  signif-

cant  statistical  difference  (p  =  0.07)  between  the  groups.
he  gender  in  the  exposed  and  non-exposed  group  also  did
ot  differ  significantly  (p  =  0.5).  The  two  cohorts  were  con-
idered  homogeneous  regarding  ‘‘age  at  time  of  surgery’’,
‘gender’’  and  ‘‘upper  airway  tract  infection  episode’’,  as
hown  in  Table  1.

In Group  A  (exposed/without  protection),  16  patients

ad  no  episodes  of  otorrhea;  the  rest  of  the  group  had
t  least  one  episode  in  the  study  period.  In  Group  B  (not
xposed/with  protection),  74  patients  did  not  have  any

T
h
d

p B, 60 felt no impact and 56 felt negative impact (7 very little
much).

pisodes  of  otorrhea,  with  the  remaining  patients  having
ad  at  least  one  episode.  Almost  all  episodes  lasted  less  than
ne  day.  Treatment  comprised  oral  and  topical  antibiotics  in

 (72.7%)  affected  subjects  on  Group  A,  and  in  35  (83.3%)
atients  in  Group  B.

Interestingly,  when  we  split  patients  in  Group  A  into  two
dditional  categories,  comparing  the  ones  who  of  were  just
wimming  but  not  diving  deep,  with  the  ones  who  swam  and
ived  deep,  we  found  that  only  2  out  of  a  total  of  11  not
iving  participants  (18.2%)  of  the  first  group  had  at  least  one
pisode,  versus  9  out  of  16  (56.3%)  of  the  diving  ones.  This
as  no  statistical  significance  because  of  the  small  number
f  participants,  but  suggests  a  difference  when  not  diving
eep.

torrhea  incidence

he  odds  ratio  of  having  at  least  one  episode  of  otorrhea  in
roup  A  patients  (‘Exposed’/Not  using  ear  protection)  was
.21,  with  a  95%  confidence  interval  of  0.51---2.85  (Table  2).

his  indicates  that  not  wearing  protection  poses  a  slightly
igher  risk,  but  the  difference  between  both  groups  was
eemed  not  statistically  significant,  with  p  =  0.6.
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Water  protection  after  tympanostomy  tubes  does  not  decrease  o

Table  2  Non-adjusted  odds  ratio  of  having  otorrhea
episode  or  quality  of  life  impact  for  the  group  with  protection
prescribed.

OR  95%  CI  p-Value

Otorrhea  (1st  outcome)
Without  protection  1.21  0.51---2.85  0.6
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QOL (2nd  outcome)
Without  protection  0.74  0.31---1.72  0.5

Otorrhea  episodes  were  related  to  upper  respiratory  tract
infection  on  4  (36.4%)  subjects  in  Group  A,  and  21  (48.8%)
in  Group  B  (totalling  46.3%  in  both  groups).

When  adjusted  (Table  3),  the  odds  of  having  otorrhea  in
Group  A  were  1.59  (with  95%  CI  0.50---5.04)  and  remained
non-significant.  Interestingly,  age  and  male  gender  had  an
odds  ratio  bellow  1,  and  so,  although  not  significant,  it  sug-
gests  that  being  older  and  male  is  a  protective  factor.

On  the  other  hand,  having  an  upper  airway  infection  (UAI)
was  associated  with  an  odds  ratio  of  having  otorrhea  of  136.1
(with  a  95%  CI  16.23---1141.6  and  p  <  0.001).  This  odds  ratio  is
not  surprising  considering  that  otorrhea  is  surrogate  of  UAI.

Quality  of  life

As  to  the  secondary  outcome,  the  level  of  impact  on  quality
of  life,  on  the  exposed  Group  A,  16  patients  felt  no  impact
and  11  felt  a  negative  impact  (1  negligible  impact,  2  slight
impact,  1  felt  moderate,  2  felt  significant,  and  5  severe).
In  Group  B  (not  exposed/with  protection)  60  patients  felt
no  impact  and  56  felt  a  negative  impact  on  their  quality  of
life  (7  negligible  impact,  8  slight  impact,  18  felt  moderate,  9
felt  significant,  and  14  severe).  The  odds  ratio  of  feeling  any
negative  impact  on  quality  of  life  when  exposed  to  not  hav-
ing  been  prescribed  water  protection  was  0.74  (with  a  95%  CI
0.31---1.72)  (Table  2),  indicating  that  not  wearing  protection
would  cause  less  impact,  though  not  reaching  significance,
as  the  difference  between  both  groups  showed  p  =  0.5  signif-
icance,  even  after  adjustment  for  age  and  gender  (Table  3).

Discussion
In  our  retrospective  study,  we  compared  two  cohorts  of
participants,  one  wearing  protection  whenever  exposed  to

s
u
b
t

Table  3  Adjusted  odds  ratio  of  having  otorrhea  episode  or  qualit

OR  

Otorrhea  (1st  outcome)
Without  protection  1.59  

Age at  time  of  surgery  0.75  

Gender (male)  0.56  

QOL (2nd  outcome)
Without  protection  0.85  

Age at  time  of  surgery  1.31  

Gender (male)  1.62  
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ater  (Group  B)  and  the  other  (Group  A)  without  this  pro-
ection.

We  found  that  having  been  prescribed  water  protection
r  avoidance  after  myringotomy  surgery  with  tubes  appar-
ntly  did  not  have  a relevant  impact  on  quality  of  life,  and
hat  not  taking  such  precaution  did  not  lead  to  increased
requency  of  otorrhea.

As  we  have  seen  before,  most  primary  care  physicians
nd  many  otolaryngologists  (53%)  continue  to  recommend
voidance  of  contact  with  water1 even  after  one  randomized
tudy  by  Goldstein  et  al.  in  2005,  which  suggested  this  was
ot  necessary.  According  to  Wilcox  in  2014,  there  is  still  a
ack  of  consensus9 in  this  matter,  mainly  due  to  a  lack  of
trong  evidence  of  the  benefit  of  either  recommending  or
ot  such  protections.

There  is  growing  evidence  in  the  literature  available,
oth  in  vitro  as  well  as  in  epidemiological  studies,  that  water
s  not  crossing  tympanostomy  tubes  unless  under  significant
ressure  (corresponding  to  a  depth  of  more  than  60  cm  in
ater)  because  of  its  length  and  narrow  calibre.2,5,6

Also,  otorrhea  after  tube  insertion  has  been  mostly  asso-
iated  with  upper  respiratory  tract  infections,2,3 but  many
pisodes  will  have  no  apparent  relation  to  a  relevant  event,
nd  this  might  be  because  live  bacteria  are  present  in  most
ffusions  even  before  surgery.10

By  enrolling  all  the  children  operated  during  one  year  we
vercame  the  bias  of  having  seasonal  exposure  to  risk  factors
or  otorrhea,  namely  during  the  winter  a  higher  exposure  to
pper  airway  infections,  and  during  the  Summer,  a  higher
xposure  to  water  while  swimming.

Also,  because  we  enrolled  only  patients  diagnosed  with
titis  media  with  effusion,  we  avoided  the  cases  that  would
ave  an  expected  higher  incidence  of  otorrhea,  such  as
urgery  for  recurrent  otitis  media,  which  is  more  prone  to
roduce  episodes  of  otorrhea  which  are  unrelated  to  water
xposure,  potentially  masking  the  episodes  caused  by  water.

This  study  has  some  limitations:  we  used  telephonic
nterviews,  relying  on  parent’s  recollection  of  events  that
ook  place  at  least  one  year  before,  potentially  leading  to
ecall  bias.  However,  in  Portugal,  every  child  has  a  log  book
o  record  clinical  events  where  a  parent  may  easily  find  such
nformation,  and  this  was  used  to  minimize  this  bias.

Our  sample  size  is  also  limitation  of  our  study.  A  greater

ample  size  would  allow  us  to  reduce  the  variability  and
ncertainty  of  the  results;  hence  some  of  the  results  should
e  interpreted  with  caution.  Another  limitation  was  grading
he  parent’s  response  on  non-validated  scales,  and  this  was

y  of  life  impact  for  the  group  with  protection  prescribed.

95%  CI  p-Value

0.50---5.04  0.4
0.51---1.10  0.1
0.21---1.59  0.3

0.34---2.14  0.7
1.01---1.72  0.05
0.79---3.33  0.2
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n  part  because  we  had  no  specific  scale  for  assessing  impact
n  quality  of  life  of  wearing  ear  protection  devices.  On  the
ther  hand,  we  wanted  to  keep  the  questionnaire  as  simple
s  possible  to  facilitate  the  parents’  cooperation  with  the
elephonic  interview.

We  found  no  statistical  significant  difference  on  the  inci-
ence  of  otorrhea  between  the  groups.  This  is  not  surprising,
ince  we  know  from  previous  studies  that  it  is  mechanically
ifficult  for  water  to  cross  a  tube.2,5,6

This  is,  as  far  as  we  know,  the  first  study  addressing  the
ssue  of  impact  on  quality  of  life  when  prescribing  water  pro-
ection  after  myringotomy  surgery  for  OME  treatment.  We
sed  a  simple  question  and  a  grading  scale  of  six  degrees,
hich  is  clearly  insufficient  to  analyze  such  a  complex  issue,
ut  still  the  answer  may  give  us  a  clue  and  anticipate  a
urther  study.  We  were  expecting  a  negative  impact  when
mposing  wearing  ear  plugs  and  head  band  whenever  going
or  a  swim,  but  instead  we  found  no  significant  difference.
his  may  be  explained  by  the  relative  ease  with  which  most
hildren  adapt  to  new  routines,  and  both  children  and  par-
nts  accept  it  well  thinking  of  it  as  a  trade-off  between
etting  better  and  still  be  allowed  to  swim.

Oral  antibiotics  are  not  currently  recommended  as  first
ine  treatment7 for  otorrhea,  but  the  fact  that  many  of  the
pisodes  were  associated  with  an  upper  respiratory  infection
ay  account  for  the  high  number  of  cases  treated  with  oral

ntibiotics.
One  might  argue  that  without  relevant  benefit  from  the

rotection,  it  would  be  better  to  stop  recommending  it  and
o  we  support  the  recent  position  of  the  American  Academy
f  Otolaryngology.7

onclusion

e  did  not  find  that  recommending  water  protection  had  a
eneficial  effect  on  the  incidence  of  otorrhea  after  myringo-
omy  with  tubes  for  otitis  media  with  effusion.  Both  groups
ith  and  without  protection  had  a  high  incidence  of  40.0%

nd  36.2%.

Also,  in  this  study  such  measures  did  not  appear  to  cause
mpact  on  quality  of  life.  These  results  support  the  recent
AO  guideline  on  tympanostomy  tubes,  that  recommends

1
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ot  to  encourage  routine  use  of  water  protections  after  tym-
anic  tube  implantation.  We  think  that  more  evidence,  as
upported  by  this  study,  will  further  encourage  adherence
o  AAO  guideline.

This  is  a  populational  observational  study  with  few  cases
143  cases);  these  final  statements  would  be  better  stated
y  a  very  large  populational  study  with  another  large  control
roup.

onflicts of  interest

he  authors  declare  no  conflicts  of  interest.

eferences

1. Poss JM, Boseley ME, Crawford JV. Pacific Northwest survey:
posttympanostomy tube water precautions. Arch Otolaryngol
Head Neck Surg. 2008;134:133---5.

2. Giannoni C. Swimming with tympanostomy tubes. Arch
Otolaryngol Head Neck Surg. 2000;126:1507---8.

3. Goldstein NA, Mandel EM, Kurs-Lasky M, Rockette HE, Cas-
selbrant ML. Water precautions and tympanostomy tubes: a
randomized, controlled trial. Laryngoscope. 2005;115:324---30.

4. Lee D, Youk A, Goldstein NA. A meta-analysis of swimming and
water precautions. Laryngoscope. 1999;109:536---40.

5. Hebert RL 2nd, King GE, Bent JP 3rd. Tympanostomy tubes and
water exposure: a practical model. Arch Otolaryngol Head Neck
Surg. 1998;124:1118---21.

6. Parker GS, Tami TA, Maddox MR, Wilson JF. The effect of water
exposure after tympanostomy tube insertion. Am J Otolaryngol.
1994;15:193---6.

7. Rosenfeld RM, Shin JJ, Schwartz SR, Coggins R, Gagnon L, Hack-
ell JM. Clinical practice guideline: otitis media with effusion
(update). Otolaryngol Head Neck Surg. 2016;154:S1---41.

8. Moualed D, Masterson L, Kumar S, Donnelly N. Water precautions
for prevention of infection in children with ventilation tubes
(grommets). Cochrane Database Syst Rev. 2016:CD010375.

9. Wilcox LI, Darrow DH. Should water precautions be recom-
mended for children with tympanostomy tubes? Laryngoscope.

2014;124:10---1.

0. Daniel M, Imtiaz-Umer S, Fergie N, Birchall JP, Bayston R. Bac-
terial involvement in otitis media with effusion. Int J Pediatr
Otorhinolaryngol. 2012;76:1416---22.

http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0055
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0060
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0065
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0070
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0075
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0080
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0085
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0090
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0095
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100
http://refhub.elsevier.com/S1808-8694(17)30109-X/sbref0100

	Water protection after tympanostomy (Shepard) tubes does not decrease otorrhea incidence – retrospective cohort study
	Introduction
	Methods
	Study design and setting
	Study population
	Study intervention and outcome
	Statistical analysis

	Results
	Population characteristics
	Otorrhea incidence
	Quality of life

	Discussion
	Conclusion
	Conflicts of interest
	References


