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EDITORIAL

Establishment  of  nasal  breathing  should  be the
ultimate goal  to  secure  adequate  craniofacial
and airway  development  in children�,��

O  estabelecimento  da  respiração  nasal  deve  ser  o  objetivo  final  para
garantir  desenvolvimento  craniofacial  e  respiratório  adequados  em  crianças
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As  shown  for  many  years  and  studied  again  by  Chambi-Rocha
et  al.1 in  this  issue  of  the  Journal,  chronic  mouth  breath-
ing  during  active  craniofacial  development  of  a  child  may
result  in  anatomical  changes  that  directly  affect  the  airway.2

These  changes  may  result  in  greater  airway  instability  and
collapsibility  that  potentially  lead  to  other  problems  later
in  life,  such  as  sleep-disordered  breathing.3 Prior  inves-
tigations  of  children  with  mouth  breathing  have  shown  a
correlation  with  abnormal  orofacial  growth.4 There  is  also  a
continuous  interaction  between  nasal  breathing  and  appro-
priate  sucking,  swallowing,  and  mastication  to  optimize

orofacial  growth.5 This  is  especially  important  in  children,  in
whom  the  naso-maxillary  complex  continuously  grows  from
infancy,  throughout  the  pre-pubertal  period,  and  until  the
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ompletion  of  puberty.  In  fact,  maximal  orofacial  growth
akes  place  during  the  first  two  years  of  life;  by  age  6
ears,  nearly  60%  of  the  adult  face  has  developed.  There-
ore,  establishing  adequate  nasal  breathing  early  in  life  is
ssential  to  maximize  the  growth  of  the  skeletal  complex
nd  the  upper  airway.6,7

The  continuous  interaction  between  the  nasomaxillary
omplex  and  the  mandible  during  nasal  breathing  is  also
mportant  to  guide  the  growth  of  the  entire  facial-skeletal
omplex  in  a  forward  and  horizontal  orientation.  This  inter-
ction  lessens  the  angulation  of  the  occlusal  plane,  which
hortens  the  airway  length,  creates  intraoral  space  to
ccommodate  the  tongue,  leads  to  a  shorter  soft  palate,
nd  potentially  improves  the  function  of  airway  dilator  mus-
les  to  help  maintain  the  airway  open.8,9 Therefore,  it  is
easonable  to  assume  that,  in  order  to  maximize  the  poten-
ial  of  adequate  craniofacial  and  airway  development,  the
ltimate  goal  should  be  the  establishment  of  continuous
asal  breathing.  This,  in  conjunction  with  other  oral  func-
ions  such  as  sucking,  swallowing,  and  mastication,  are
ritical  functions  that  will  continuously  stimulate  the  inter-

axillary  cartilage  from  birth  until  13---15  years  of  age.  While

ctive,  this  synchondrosis  will  allow  facial  growth  through  an
steo-chondral  ossification  mechanism.7
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Fitzpatrick  et  al.  described  how  continuous  mouth
reathing  leads  to  a  significant  increase  in  upper-airway-
esistance.3 In  the  1980s,  a  number  of  groundbreaking
xperiments  shed  some  light  into  these  human  observa-
ions,  when  a  group  of  newborn  Rhesus  monkeys  had
heir  nasal  passages  blocked  during  the  first  six  months
f  life.10 At  the  end  of  this  period,  the  monkeys  were
ound  to  have  narrowing  of  dental  arches,  decreased  max-
llary  arch  length,  anterior  cross-bite,  maxillary  overjet,
nd  increased  anterior  facial  height.  EMG  recordings  of
ifferent  orofacial  and  neck  muscles  also  revealed  an
brupt  induction  of  rhythmic  discharge  patterns,  very  dif-
erent  from  the  nearly  continuous  low  amplitude  and
esynchronized  discharges  most  normal  subjects  have
t  rest.11,12 Interestingly,  at  the  end  of  the  six-month
eriod,  the  Rhesus  monkeys  were  allowed  to  breathe  nor-
ally  through  their  noses,  which  led  to  normalization  of
uscle  discharge  and  restoration  of  adequate  orofacial

rowth.
In  humans,  restoration  of  normal  nasal  breathing  contin-

es  to  be  a  challenge  even  after  correction  of  anatomical
roblems  contributing  to  nasal  resistance.  Several  theories
ttempt  to  explain  why  it  is  so  challenging  to  re-train  a
erson  to  become  a  nasal  breather  after  years  of  mouth
reathing.  When  there  is  a  ‘‘nasal  disuse’’,  there  is  a
oss  of  proprioception  and  a  functional  ‘‘de-afferentation’’
hat  prevent  return  to  normal  nasal  air-exchange,  even
fter  the  anatomical  factors  contributing  to  nasal  obstruc-
ion  are  corrected.13 Chronic  mouth  breathing  also  results
n  ‘‘under-ventilation’’  of  the  nose,  which  may  lead  to
ccumulation  of  inflammatory  cells  in  the  nasal  mucosa
hat  cause  nasal  resistance.14 Finally,  the  same  anatomic
isturbances  in  orofacial  growth  that  result  from  chronic
ral  breathing,  in  particular  the  narrowing  of  the  den-
al  arches,  may  limit  the  intranasal  space  and  may  also
ause  deviation  of  the  nasal  septum  secondary  to  its
ompression  by  the  high  arched  palate  in  a  cephalo-caudal
rientation.15

Comparing  humans  to  the  Rhesus  monkeys  may  help  us
nderstand  why  there  is  so  little  room  for  error  in  our  species
nd  why  it  is  important  to  address  abnormal  nasal  breathing
nd  poor  oral  functions  early  in  life  to  maximize  the  growth
otential  of  the  craniofacial  skeleton.  The  development  of
peech  in  Homo  sapiens,  as  well  as  the  switch  to  bipedalism,
ed  to  the  elongation  of  the  airway  with  the  development  of

 poorly  supported  2---4  mm  oropharynx  that  lacks  an  epiglot-
is  lock  against  the  palate.16 In  addition,  to  facilitate  speech,
here  was  an  anterior  migration  of  the  foramen  magnum  and

 regression  of  the  maxillo-mandibular  complex  in  order  to
stablish  the  1:1  ratio  of  the  supra  vocal  cord  tract  neces-
ary  for  adequate  speech  production.17 The  regression  of  the
keletal  complex  came  at  the  expense  of  teeth.  Compared
o  humans,  which  have  32  teeth,  other  monkey  species  such
s  the  chimpanzee  can  have  up  to  44  teeth.  The  result  of
his  compromised  skeletal  complex  was  a  pushback  of  the
ongue,  which  led  it  to  become  an  obstructive  element  by
ecoming  part  of  the  upper  airway.18 In  monkeys  and  most
ther  species,  the  tongue  is  confined  to  the  oral  cavity  and

oes  not  block  the  airway.

Nasal  breathing  during  sleep  is  essential  to  stimulate
dequate  ventilation,  activate  reflexes  that  help  maintain
he  tonicity  of  the  muscles  that  stabilize  the  upper  air-
Torre  C,  Guilleminault  C

ay,  and  to  avoid  the  airway  instability  that  results  from
outh  breathing.19 Addressing  mouth  breathing  during  sleep

s  essential,  considering  that,  at  birth,  the  child  spends
early  80%  of  the  time  asleep,  and  even  at  6  years  of  age
hey  continue  to  have  a  prolonged  sleeping  time  where  they
an  spend  up  to  25%  of  their  day  sleeping.  Studies  moni-
oring  nasal  and  mouth  breathing  during  sleep  have  shown
hat  normal  individuals  spend  96%  of  their  sleep  time  breath-
ng  through  their  nose.20 This  observation  was  confirmed  by
ther  studies  showing  that  normal  children  between  the  ages
f  4  and  6  years  of  age  oscillate  between  0  to  10%  of  the  time
reathing  through  their  mouth  during  sleep,  with  a  mean  of
%  of  the  time.

Considering  all  this,  it  is  therefore  essential  to  address
ny  problems  such  as  chronic  mouth  breathing  that  con-
ributes  to  poor  skeletal  and  airway  development  in
hildren.  Under  these  circumstances,  patients  may  not  have
nough  room  to  accommodate  the  tongue  or  other  struc-
ures,  such  as  the  palatine  and  lingual  tonsils,  that  may
ecome  obstructive  elements  during  sleep.  Limited  airway
pace  from  poor  skeletal  development  may  also  prevent
atients  from  maintaining  adequate  airway  patency  as  they
rogress  through  the  natural  stages  of  sleep  and  their
uscles  relax.  The  combination  of  these  elements  may  ulti-
ately  result  in  airflow  limitation  during  sleep  that  leads

o  frequent  arousals  and  drops  in  the  blood-oxygen  satura-
ion  levels,  which  defines  what  is  known  as  obstructive  sleep
pnea.
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