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Introduction

In infants with an uppcr airway ìnfabiliry, the obslruc
!ion of lhephafynx dùcloaspirarioù of theronguc(called
<vacùum glossoptosis aproea,) nlay play a rolc into the
pathogencsis of suddeD infanr dcaú syndromc (SIDS ) |

As rol  ,ul î t r \ .  , r r  k ing c, ,  |  . labi t i , .e rhr upper rrr-
way r, in 1979 Cozzi et at. spcculated thar rhe use oi a
dummy may protect ffom Slossoptosis-reìatcd SIDS ,.
A recent sludy has bccn designed to test this hypottresis.
Actually, MitcheÌle1al- havelbundthaiin a goupof 485
SIDS vicúÌs the use ofa dummy duing ùe tasl steep
bcforedeath was very mùch less liequeùr than in a large
conlroì groùp of ìnfànts 5. They havc calcutated that by
encouragnìg dummy use the number of SIDS vicrims in
N''cw Zealand could drop by aboùr 50 percenr r_ This
cpidemìological study supports thc concept that SIDS
may be relaled ro glossoptosis-apnoca and reproposes
the question: how can the use ofa dunmy srabitjzc the

I To study thc possible mechanisns invotved in lhis' rclion. we rcliew the mcchanisms of various mernods
that have been iound valìd in ctinical practice for thc
pirvcDtion ofglossoptosjs apùoea associared wìrh con
gcDital micrognarhia, hyperrophic adcnoids. upper rcs
phlorytractinfcction (UR'rf). or chornlìl arresia. Thesc

'clinicai observations rre rclevant because rlìe parhogcù
esis of glossoprosis-apnoca associated $,irh these condi
lions is sinìilar ro ihar postu lared lbr gtossoprosis-relaLcd
SIDS ' J.

Xlethods whicl may prevent glossoptosis-apnoea in
infhnh ard childrcn with congcnital micrognathia

and hypcrtrophic adenoids

Open mouthbreaîhing.ln I 923. PieÍe Robin coined thc

Pcncrùro in Edazionc iì 30 diceDba t994.
AcceIlaro in versione modificala it 22 naggio 1995
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ternìs <glossoptosis', Dreùìing obsrrucrion of rhc phar-
ynx dùc to arelapse oflhe tongrc. aùd <gtossoptosism>,
meannrg upper ai \,1y irìsrabilily 6. He diffcrcntiated
b e r $ c c  r r - c o n g e n i r r l  r n d r n  r . . l u r r e d .  g t ^ . ! , p r o . r \ .
the lallerbeing morc ofren associated wirh hypedrophic
adcnoids ln his origìnal view. glossoptosis was a me,
chanical consequcnce ofa congenital micrognathia d.
Picnc Robin noticcd tha he Ìrìiclog:rarhic ìn farr brearhes
wilh his or her nìoù1h open as closjng his or h€r mourh
caùscs .r glossoptotic pharyngcd obsrnrction 6r. Oral
brealhiùg, however, pr€disposes Lo URTI which iù tun
causes hypcÍrophy oI irdenoids and obstrùcrìon of the
rhinopharyDx r- Acrually rhe femoval of the nasar oD-
struction by adenoidectorÌy does not cure <gtossopto,
sism>- This fatus is responsible fbrrecurrentfùncLjonal
obfruclioD ofthe pharynx and persisrenrmourh brcaih-
ing thal oflen contirÌrc after surgery (iiadenoidisir wirh-
or .?drî .  id.  'q O_p! l ì  r .u h-brèdr\ ins.rhereforc.Jue
r ì o r  J p p c . , u b e ! h e ; e . ,  l r " i e r r n e r . r r ' .  i t o l . n r . - i u r r o r
ol  r  b:rd hahrl . l r  ! r  J r i inó, ùvie."Jonr(J bt rhe ptós,op.
l o l r c p d l r . n l l ' s r r n q l h e I ' i I r r e l o - ú ,  J  l h u " D r e \ L n L  n !
g r o \ \ o p r o r r c  r t r ,  \ n e e : r t  n 5 \ l r l l c r r o n '  . O L , r c t i n r . a ,  \
perience supports the validily oî this Robin's otd and
ruther neglcclcd concept.
Pieffe Robin considered thurÌb sucking with an open
moulh a pathogDoùìonic sign ofan ùpp€r airway insr.
b i l i r )  .  ̂ . i n  i l J r  \ . g n  k n o w |  î .  . r h c  r $ o  t r n g e r .  \ i g n -
has been more rccently described itr ,ì group of young
chiÌdren wilh hyperlrophic adenoìds and sleep-apnoca 3.
'I'he chìÌd may learn to prcvenr or ro rcverce sevcrc
glossoptosis apDoea associated wìrh hypefrophic arte
Dojds by depressing his orhcrrongùe wirh two fìngers u.
We. too. have noLiced that 1hc lnicrognalhic imau !ra]
lse the thumb to depress his or her longue, rlìercby
rclieving respiralofy distess and./or or opharyngeat dys
phagia. Depressiig the tongre is anacrion tharinvoh,cs
passive opening ofthe mouth.'thc pharynseal ydcrrm. In infanrs with congenitd
nricrognathia, measurenìcúts of pharyngeal pressurc
(Fìg. l)haveshownhighncgativevalùcsduringinspir
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atory efforts against the obsÍucted upperairwày e. Fletch-
er et al. have therefore pointed out that this <phàryngeal
vacuum> and the consequent sucking back ofthclongùe
play an importantrole in the pathogenic mechanism of
complete glossoptotic pharyngedl obstruction ']. They
have reconrmended the inseúion of a naso phaÌyngeal
tube ro reiease the pharyngeal vacuum and the use of a
long <lamb's ùipple> to by pass thc obst cting tongue
for infants with congenitnl nicrognathia'q. Naso-pha-
ryngeal and oro-pharyngeal tubes used 10 minimíze the
bui ld-uf ot  pharlnseal neguú\e pre\.urc hrve cince
been successfully used as n nethod to prcvent glossop-
tosis.

M€rhods which m:ìy prcvenr glo\.oplosis-apnoea io
infants with ul1i

'rhe genioglossus drsfun rio,. In some ìnfànts the gen
ioglossus activiLy is impaircd 1() sùch an extent lhatitis
notable to counterbalanceeven the small increase of the
aspiràting force brought aboul by inspiratory effofts
during URTIr0. Tn 1923 this condition was írst de-
scribed by New in a 3 ìnonth old jnfanl with URTI and
called <tl accid tonguÒ " . The associated dyspnoea be-

came \lorse dùins sl.:ping butlessened when acathc-
ter vas pas-sd Úlfo€n Úle mourh inlo the pharynx. A
celluloid appl;ar}ce $as dleretbre constructed with thc
same cun aturE ard diarnelÈ of úe catheter. When thc
celluloid piece $as p3-ii.:d idlo lhe pharynx, the infaùt
breathed around the tube $ iIlrcùI difficulty, even dunng
sleepir. Similarlt. rhe '!.€ oìa rubber oro pharyngeal
tube in infants who de\ elope se\ere resÈratory dislress
duriùg URTI results in immed;aE Èliefofdyspnoer as
lhis deljcc depresses th€ tongue. thui -"llo\Ling ventila-
tion through ànd around the tùbe' ::- Fúlermore- clin-
ical obseNations indicate that breaùing $iù an open
moulh i .  c p orccl i \e mano€u\r(  aga;n\t  glossoplo. i \ .
whereasclosingthemouthcausesaglossoprodcphaDn
geal obstrúction ìn itrfants with genioglossus disfirncdon
ANd URTI J].

\,f(lhods which lnay preveni glossoplosis-aproea in
infants with choanal atr€sia

The inabititJ îo nouth br€dtÀtng. There is slill aù held
convicÌion that bilarerdl choanal atresia causes neonatal
asphyxiabecause the infant is an obligatory nasal brearher.
ln 19 14 Richar dson described a type ofdispnoea charac
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Fig. 1.
Diagram showing prèssùre îracings from
hypophàryix and úid oesophagus du-
ring ventilaîory phases without aùd wnh
glossoptotic pharyngcal obstrucrion.
Note iùcreased ncgativè pressùre i.
phaynx associared with glossoptosis.
Didsranùa che tnosttu i tdccidt i .lelk
preÍioni tilewîe u live o.lell' ipaídnn-
ee e deII esoitgÒ durdhteÍdsiwntilato-
ie sehzd e coh ostu.ione.lelíArinee rta
sbssÒplÒsi. NÒkte le fòì1i pressiaai
negùtireneU ipoÍan ee asso.iaîe a elas
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tefized by altcmare apnoea ùnd crying in an inîant with
bilateral cho.ìndl atresia ir. He beiieved rhat rhe inability
ofthe infànt to open his or her mouÌh was the cause of
apnoea. Thc ensuing cymosis srimulared crying, which
he considered is a method to induce mourh brcàrhing,
thusrelieving lhe obstrucrivc apnoea_ The manocùvre of
"depressing thc lowerjaw and rìaintaining an opcning
bcLween the lips> esrablìshed saLisfacrory mourh-brcalh
ing ùìd relieved the cyclìc dyspnoearr. A difercnr

. <method of keeping rhe baby's mouth open> consj s1s of
I a simple nipplc wirh a largc hole on irs apex through

whichdìe infànt wirh bilarerd choanat aÌresia is abtc ro
I brcathe withoùt respirarory distfess (FiS. 2) ,5. The in.ì
I bility to open the mouth and theconsequenr inspiratory

effots may cause rhe rorigùc 1() be seated ro rhe patatc ó_
A feeding rube which is passcd thfough rhe moùrh irfo
the stomach may rcduce the dyspnoea irì inlinrs wilh
bilateral choanal atfesia by brcàking this obfrucrilc
glosso pilatal (seal), ró.
Iù 1977, Cozzi suggcsted that rhe infanCs inabitiry ro

_month br€athing was nÌainly caùscd by an obsrxction
, e l d  J o l  r h c  p h 4 n \  d u c  r o : l o . s o p r o r i .  r .  t r  m i ,  \ . e u .  r h e
- r r ì  l i n f i î r u i  |  \ ) m p r o r n r  i c c h o a n a l i  e . i r i s x b t e r o 5 s  r c h
.her. to oral veDtilatìon, but he or she cxpeiences increased

effortc i I o i? r3. The ensuing increasc ofthe intrathoracic
depression is transmiued to rhe pharyngeat caviry and
results in a force which tends ro rspiriìte rhe tongue
bdckwards (Fig. l). As this force is no1 cornteúalanced
Òy an appropfiate increasc of rhe genioglossus acrivity.
rhe tongue wil I be progressi vely sucked backwdrds until
iL seals ofîthc oro-pharyneeal airway i. o'''3. Depress-

I ìng the tongue with a finger or the handtc of a spoon can
I be a uselil technique ro brcak or to prcvenr <the pharyn-
I geal vacuunl". thus rcvc.sing or avojding glossopÌosis-
! apnoea in infants with choanal arresia.hcnosis 1 L0_ Fur-
r themore, thumb sucking wirh open tips may also have
i a protecùve action againsl glossoprosìs apnoea. During
I slÒep, some infrìnts wirh bilateral choan.ìt srenosis are

ablc to breathe thfough rhc mourh aroùnd rhc thumb
I wilhout awakening. As soon as the thumb is rcmoved,
I  r h c  o b n r L c , i \ .  a p n o e .  r c (  \  0  S r m i t , , r t )  i n  i r  r r r ,  \
I  wirh. ho ì : r lanc\ iu.  n",o- in, l  oro-pnlrylgertruh,* ure

. l  r f f c f u r e . n  p r c \  c n ù I g g l o . \ ó p r o \ r . - : r p r  o e a  r \  r h ,  y  i n
inize dìe <negative pharyngcal pressur€,, 0_
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the oral airway open, thus preventing a pharyngeal
vacuum and rhe consequent sealing off 1be airway ,. tn
1984, Paludeuo et al round that nonnurriii ve sucking was
assocìalcd with an ìncrcase of transcùraneous oxygen
tenslon in prenature inlìants: they speculaled thar non-
nutlitive sucking may activare upper airwry rruscles
and enhance alveolar venli lîtìon r,. In 1993, Mitchell et
a]. doubted that a dummy scrves as an olal airway ht
suggesied that dummy sucknrg may stimulate some
sensorial rcceptors which incrcase rhe genioglossus
muscle tone Ànd help to mainrain upper aìrwry paten
cy:. We are not aware oforher studies conceming the
po.. ible f lccl , : .ni . rn.  \ \  hercb) d,e u,e oid.rmmie. may
prevent episodes of partial or complere frnctional ob
struction of the upper airway.
Clinical obscNations indicalc rharthe merhods that iray
prevenl glossoptosis apnoea arc quite similar ín nrfanrs
with upper airway ìnsrabiÌiry rssociated wìrh differenl
conditions including congenital micrognathia. hyperrro-
phied adenoids, choanal atresii/slenosis. and URTI.
The.e nrerhod. i lcruJe opening l-e mourh. depre.sing

Fig. 2.
Illustratioù of thè Mc Govelî's nipple. This simple device
(in!èntedby the pùenrs oîa child boft wìrh bilatcral choanal
. r r e . i " r . c r \ e  i . . , 1 . , d 1  d , r $ a )  r o  r e l i è . e  s t u " . o p r o . r . .
r1r,,\1ra.i04. òpttu 1. ttútelto dt rtî tJ..., 'n. aup\,a tn,e47tÒrc
d.i genirorì t1i ua banbiÌto naîo coh attusia bilaîerule deLle
codne I uîile came cdhrulu o,tle per eritar.la gklsepîoti.

Possible mechanisms rihereby nonnutritive sucking
may stabilize the upper airiray

In 1973. Swilì and ÈÌnery noticed thar fivc nomal
ìnfan Ls who were sucking dunmies responded 1() digital
nasal oclusion by breathing thrcugh the noùth arcund
thedunxúes, bùt when the drmnies were rcmoved the
infants showed signs of obslructive apnoea a_ In 1979,
thesc clinical obse atìons induced Cozzi c1at. to sug-
gest that dummy ìrse may prorect from SIDS by keeping
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thc tong c, thumb-sucking and the use of naso ororo
pharyúgcal lubes. The main physiological mechanism
ofthese Dethods appears to be the establishment ofan
rdequ.ìLe oml ornasal airrvay, which avoids thepharyn
gcal vacùùfn and prcvents vacuumglossoptosjs apnocl.
T!E!qcl!r!eall!!!!a, therefore, suggest that a dxmùry, like
J thùmb nr a col id oro-ohan nserl  rube, rra\  .crvc r .  an
ofal  arn\a\ whrch nunrnuze\ lhe burld un ól  negalr \e
ph, !8!!LpIL!l!.j!!:Ieq!9r!l!94:!!r!linc!I!r
of the tonsue.
ry4lE!!9t9!p9!iÌl9tl]È]llouh-d9p!e$i!slhta!È,!9,
rhumb suck ng and rhr use of oro thar)ngcrl  ruher
,n@

\,fe ma) nor îppei{ lrorf(tlrlllcause rLilllli
pos,èn o-ord E@enlclhq4ldjl]r1lgErsl! a IpoJgDtr4enrctrq-r,ld+lrIlsre. endans€F
.ng rne pnlrynEe rwa).  !en'ogìossùs nr<9!e aclrr-

Robm. oDenin! oI lhe mandìbLi\,, mdnoeuvre th
se n e5 Lo .rqÍace I De lonS! elr) r$ aIOs

.noffi rìt--ìirrÈi;--',*,'.r,*",r-'irv.lìo-\\-refimrelies $liln ll'c iaw is eiti' : - - - - - -or rn \ orullrl!)-open€J'. upc rn g rne moxrn. rnererorc.

dilating

oftheparii(
rlich the norm
rùe uppeíairw;

' ' i r@"
gerllE{ $ rFE-Topaning rhe ii\ qrore srdel) is
associared with fufher cnhancement of Senioglossus
activity r0. These latter cl;nical md physiological data
suggest that dummy sucking mry protect liom slossop
tosis also by causing the Dandiblc io open and Ìhus

Fig.3.
ScheÌratic illusrarion showlng one of
!hèwaysin whichnonnùaitive sùcking
nay reliève glossoptosis.
Rapp.elenîa.iohe sch.îúti.a di una
.le . ti. aumverso cuì la su.iaÌe non
huîitiro può eriîdre La ELossopîosí
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stìmulating the activity ofgenioglossus and othef upper
airway dilating muscles.
Tonguc <median Srooving> that fonrs achannel which
servcs as an oral airway and opening of the mouth are
part of lhe particutar manoeuvrcs o i gasp, cough, aiìd cry
which the normal ìnfant may adopt after birth to stabilize
the upper airway and achieve rcspirarcry autonomy ''.

We concÌude. thereforc. thal lhe above Ìnentioned clin
I  a.  ob ef  r  uuonr \upfor  l  rhr  (oncepr rh l r  lhe prure.  r  i \  e
action of dunxìry use àgainsl glossoprosis apnoe.ì may
invoh,e both the mecha'isfns prcvioùsly postulated 2 5 r'.

Dummy or  rhLmb su '  k  ing $ i rh c lo.ed l ro.  b)  op.n i rg
the mandible stimulates a rcnex enhancement of gcn
ioglossus which helps to màìnlain the patency ofnàso
pharyngealai|way- Dul]1my or thuÌnb suckiìrg withopcn
lips helps to establish m adequare ofo pharyDgcal air-
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