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Obieclive. To addrcss two questlons ol theoretical importance regardlng the
profile and course ol communication lmpairmenl associated with velocardlola-
clal syndrome (VCFS): (1) do speech characterl3tlcs of chlldren with VCFS
differ irom a group of chlldren wilh some of lhe phenotypic characteristics of
VCFS who do not have the syndrome. and (2) do younger children rvith VCFS
demonslrale speech patterns that ditter from older children wlth VCFS?

Designi Prospeclive, cross-seclional sludy comparing two groups of chil-
dren al two age levels.

Patierlsj Thirl€€n children with VCFS and eight children with some ol the
phenotypic leatures ol VCFS who dld not have the syndrome. Children ranged
ln age from 3 lo 10 years.

Main Outcohe Measurc; (l) Broad phonetic lranscription ol speech yielding
measures of number ot consonanl lypes, Percent Consonant Correct, and peF
centage ot glottal stops usedt and (2) composite ralings ot velopharyngeal
lunclion made trom pe.ceptual, aerodynamic, and endoscopic evaluations.

Fesrrllsj Younger children with VCFS demonstEted greater speech impair-
ment than older children with VCFS or lhe children wilhout VCFS. such ss
smaller consonant inventories, grealer number ol developmentaler.ors, great-
er severily ol articulation disorder, and higher lrequency ol glottal stop use.
The relataon3hip betwe€n ralings of velopharyngoal tunction end the speech
variables analyzed was not straightlorward,

Corclusionsi Some young children with VCFS demonstrated speech lmpalr-
menl lhat is qualilatively and quantitatively different lrom older children wlth
VCFS or children wilhout VCFS. Thls tinding suppo.ts lhe hypothesis thal
3ome children wilh VCFS demonetrale a prctile ot spech production ihal is
different froh normal bui also may be specilic to the syndrome.
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rnomxl\ .\ndnne lr\r de\cribcd h\ Shprint/rn xnd col
lu:re\ in l9lli rShFnu.n er !1.. l9lNr \l(r thr lS{)cl'n

ical lirrurN hr\e bccn derdibed sith the mod conrmon iex
tures bein!: eh.rrNlcri\re trcie\. conotflrncrl he n rnomalies.
palatrl (|.'iin! ro\efl. {bnrucou\. .r mcult suhnucourr.
leaming di.rbilirie\. $d b.ha\r,r ldiirders rShprinrzen et

rl. l9liliColdb.rg.t rl.. lgSl: l\'lcDonald-lUc(;inn er a1..

1997: Shfrint/en. l99S). The s)ndronre hlts hccn x\$cirted
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l,\in-! \i!niliernr llnsurgc impainDcnl ir their potuhlion ol
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sehG'l childrcn Nirh VCFS. Reports of lpeelh and l.rngurge
nrea\u.es werc avrihble lbr ! sub\el ol thc gru,ller popularion
sho$ing a $ide fun8c of speech and langu.rge rbililics lnrn
nomal r{) signilieanrl) deh)ed- Thc aulhor rcponcd rhar

61.5'lt ol the children lesled qcrc gcnerull! nonorll comnru-
nicllor\ ut ll monrhs ol rge. r d rh.se dchls in l ngurge
werc belond $hal sould be crpeded lbr rheir de\clopme ril
Iciel. Hot\e\er. the \pecch and language dlrn scre lnnll
portn,n ol thc o\crall repon. and dLrta reslrdrrg lhe proliles of
tonununication inprirmenr or irrdivrdual dar.r \rcre nor pre-
\cnred. Simil,rrl). Nloss ct al. I1999r repofled spscch nd lxn-
grHgc dat! penrining k' 0 group of \cbixt,ase ehildren nnd
shoqcd slmdlrd llnguale scores sere hclo$ terbal lQ and
were conrmersurirte silh pe olm nlc lQ Thcse dirt.l sLrggesr

rha( the prolile ol connnuniclrion anpainnenr in rhe school-
:lle population dcscrihed h) \loss el al. ditie.s Ironr the prolile
ti)und for lhc pre\chool ebildren in lhe popularon dcscribed
b! Gerdcr et rl. ( 1999). lt is uncl.rr wherher rhese ditfurenccs
rupresenl a dclelopnrental rend of dilferences in rhe F)pula
tioni or lhe lcstirrg nrelhods.

All oflhe\c srudie\ ulilized group dLira lirr (lndtrdi/ed rests

lhar rre comnronU ured in clinic,rl prxcrirc. Ho$e\er le$ rc-
search d ra are ardlrble in rhe lilerulure lh{r ulilires accepled
nrerhodok)gies lbr.rnal)zing \pecch language lesl dau in \uch
a trar' thar rllows for comp.fison $irh published studies ol'
speeeh and lanlutige dcvelopmcnr in orher clinical popula-

lions. Al$. ll1 of rhc srudie\ of speech rnd languNge pirlbr
rance in children \\ith VCFS ha\c rrilized dilfercnt rest nrea

su.es mrking conrprrison among studies difficull. Thc.eii)re.

' ne Jr<J IhJI h!\ be(n ldJlln! rn the r(porr..l Lonrmuni!xr'' n

deficils in childrcn with VCFS is .r methodolog\ lor consis,
lenc) of mallsis fiar is accepted in lhe speech rnd hogua-le
Je\elopnl.nr lrefururc rnJ Iherel,{( ull.,$' ri,r r,{Dprri..
rcross study groups rnd differenr a8es.

Scherer er l. (j999, l00l) rcponcd r$o srudies of com-

'nunicatir)n 
dc\ebpnrenr in children $ilh VCFS rhar utilized

\tandard metrics lblloring r de\ebpnrental appturch. For ex,
umple. nr rhe existirrg lileranrre. specch partdms in children
s irh \ CFS hr\e been dc\rrihrd ui'r! .r'nfle '(or..,,n ni.
ulalir)n tests or qualitati\c d€scriplions ofconrpensator) enors.
Scherer er al. (1999. :001) denDnstnred the henelit ol narro$
phonelic hnsc.iption. whole word t.an\cription. rnd errur
rnJl)i, urrh lorm3li\e ju'npuri\!'n. $\en rrrcn,Fin! x, un.
dcArind some ol lhc pancm\ of speech prdltrdon frcquentl)
obserled ill childrcn Nilh VCFS. Although speech. lrngulge.
rnd learning disordex rJe conrmon in lhe \wdronre. ihere hds

been Iittle theorelicnl di\uutsion or hlpothesis de\elopinenr in
lhe literalure regarding the origin anLI course of the eommu-
Dica(ion delicits rssociared $rrh VCFS Fudhennore. litllc in'
l,{nHU,'n o!' br:cn No|\heJ re$rrrni rne Inn JppruprlJre
lrenlmeni strutegies lor communicrrion disorders .ts\ocirled
wirh VCFS (Golding-Kushner 1995i Kok ltnd Solma . 1995:

Golding-Krshner rnd Shprinrzen. 1998: Scherer and
D Antonir). l99ll: Solot ct a1.. 1998).

Scherer er il. (1999) reponcd an nr-deprh. k)ng(ldinal nud)
descnbing speech and language derelopmenl in a sample ol

four children sith VCI.S ilom 6 nronth\ ro l0 n]onrhs ol a8e

Perlbrnrrnce ot thc children !\irh VCFS $irs conrr sred iiith
rbe perlbm)rnce of lh('e conrprriron group\: nolm.rlh dc\el-
opins children. children tlnh clcll lip anLI pul e. and chlldren
{ith ilnared cleii prhle. V)un! children $ith VCFS shos.d
re.cpti\e c\pr.\si\c langurge imprirnr.nr lionr rb. on\er ol
l.ngu{ge. Speeeh and e\presi\e h suxgc de\el()tnrcDt ii,rlhc
childr. \\ilh VCFS Nerc se\erclt delrt€d b€tond r le\el prc-
dicted ht gencral dev.lopnrenr or rccepri!e larguige l)ljrliJF
m ce. Th! childr.n qirh VCFS rho\ed re\.re linritrri('n! in
spcech sourd i enlo.ic' and Jcti.hr nr elri! \([.rbuhr\ de-
\ekrpmenr lhrr e\ceedcd lhos. delu\\ denx)nstr.rted b) chil-
dren $ith clelr Iip and tahle or ehildrcn $irh l\ohrerl clcli
prlate For thc children $nb VCFS. cirl\ \dcrbularj rnd
sPeech \ourd requi\iln)n t\ cre \e\ erulr inrpuired. len\ org rhenr
esscnli.rll! nonoml communicrlors lhrorrgh -10 nx).lh\ ol alc

An impoftlnl tellurc ot lhe nudt by Schcrer er Lrl. 11999)
$Ns rhc data conc.ming $e reltlrionshjp b€r$ecn spce.h pro-

ducltun and \clophirlngeal iVPr lirncrion. Thi\ r1n\ rh. 6^t
comprri\oo ot spe!.ch production skill\ olchildrcn $ith VCFS
to groufs of childrcn rlirh prlrrrl eletiins. Vrn) ol thc chil-
d.en $irh VCFS hr\e o\en clcfi pihrr. \ubmueous clci(. or
occull subnrucou! elefr. and n hr\ b€en xs\r'ned rhir lelophr-
rfngeal in.dequacf (VPI) i\.r \ignififtlnr conlibuto ro rhc

specch produclion paltcms obscrved in these childrcn. Thirty
percenr to 8l.n of irdi\idu k $nh vcFS h!\e been reponcd
kr deoronnrale s)mpknns of VPI ( \lcDonnld- \l.G inn cr al..
1997i Nalak and Scll. 1998). Also.lhe \pecch p!fteLn\ ofchil
drcn sith VCFS hate been dcscibed a\ ha\i g r prcdomi
ndnce ol glotlrl slop sub(irurions li)r $hole clu$es ol n|rlnds.
Gknlal stops licqtrnd) occur in children \1nh cleli pahte ns

a compenurion fff VPI. It hrs becn sug:csted thut lhc high
occuflcnce ofgldll]l srop \ubstituti(nrs is respohihlc titr much
ol rhe oral commuricNtion impairnrenr in )oung children $ith
VCFS. Dara liom rhr nud) b) Schercr er al. 11999) did nor

suppon a \imple rclalx)nship bcr$een Ihe se\erc lpcech pr(|
ductiorr abnornrdnies obseNd li)r thc )oung childrcn Nith
VCFS and the presencc of VPI Thc VCFS group dcmursrmr-
ed signi6c:rnd) greater speeeh 0rul ction deicit\ rhrnchildren
in lhe tso elelt group\ nho ,rlso e\Fricnccd VPL The ruthoA
concluded rhar in dre young childrcn sludicd. rhe rclalionship
h,rl\'een vP funcri,'n JnJ.fe(h \urd rr,,r.
plc and srnighttor$nrd lts hls b€.n sugge\led pre\iou\h.

Schererer il. ( 1999r describrd se\er,rl arcas of pructic{land
rhe,r(ncJl irr|onJncc r(!rrdIrS rhc 'n.(Lh -nJ lJni-rjc rnr-

pairments Ass{)ciatcd $_irh VCFS lhar $an'nnred lunher invcs
rj8ation. Re$lr\ l-rom rheir i!ud\ pojnr ro r dinincli\e l)rolile
of communicxlion inp{imrenl Ior \ouns childrcn $nh vCfS
that diiter\ in sc\erit\ rnd prrrem iionr connx)nl! identilicd
pronle\ ol \pccch lllld hngu gr inrpaiflIenr. Thlj lurhor\ rni\cd
ielerul qucstions rhrt rcmnin unllnsiered. .\r. th..e sublroup\
$ithin the prolile ol \pe.ch lnd lansurse nnpNnrnenr de

\ribcJ tur chridren s irh VCI-s I D,, pi 'nle.,'t..,.IIrLnr(Jri,1.
inpainne rch ngc sirh increasing gellierl0nronrhsor$irh
reatmenl:) Wh:u is the rehtionship bet$een vPl aM thc r)pe
and sclerit) of sp.ech sotrnd cnor\:,
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PuRPosE

To addrc\! $me ot dre quc\tions lhar exist rcgarding rhe

speech dj\orders a\rociated $ilh VCFS, thcre are a lariety of
rnerhodologic ksues that should be considEred. Fir\I. meth

odologies should be enrtloled rhxt urilize slandard reserch

netdcs to. de\c pling speech devclopment in a manner that

rllo$s lor companson to the normal speech developmenl li1

eraturc and the resellrch litemlure .egarding otfier clinic pop_

. r.rr on. An..hr n porJrr n.rhodol^tr. i-Ic per.3 1. ro

idcntilication oi appropdltc conlpuison groups Dcpending on

rhe question being asked. difttrenl conrpa son groups are

needed. For crample. ir d nud! of the iiequerc) ol speech

rnd language inpairmenl. comparison groups nright include

crmiotacial popularions and cardiac population! a\ sell as

geneul pedialric ppularions. To address the question rcgad
ing the eflecrs ofciefiing on speech and language delelopment

in children with VCFS. lhe use of cleft and norcleii conlar
i{)n groupi is approprlare. Onc imponmr queslion addresses

shethcr the prcile ol speech and lNngutge impairmenl dem

onsrrrtcd by children $ith vCFS i\ unique. P.eliminary datx

.nn.e - n! .l qur. o uoLld .e .,hr.,rnrd b) !omprrnd
spccch and language proliles of childrcn $ith VCFS with x

Soup of children trrrh speech an.l language deicjts who hdre

sone ol rhe phenotypic characlerittic\ of VCFS but who do

fol hrYe lhe slnd(nne.
Anothcr issue lhll rdses inrpodant qncstions regarding

nrethodok)gy is lhe ltLrd! ollhe course ofsFech and larguage

lnpairmcnt o\er tjnre. The cross'seclioral rnd case studies in

rhe litenture hr\e not addressed lhe derekrpnrenlal course of
the communicltion sl,mproms. The most inportml lariables

rhat should be corlidered in lorgiludinal sudies have nol been

delrneated. Srudies of cross seclional populations in $hich the

dara are anrl)zed lor lemponl rends are needed. Resulls lrom

such studie\ can be utilized ro provide prcliminary data iden

rit-\ing cdtical lariables for lurure longitudinal srudies.

T\!o specilic quesrion\ wer. ddressed in the prelenr trudy.

Fir\1. irre Ih€ specch productn)n charrcterislics ofchiidrcn wnh

VCFS dilterent fion a erouf of children rith tpeech impair-

I FIr r1Jpre\en \.l' onre,'lrle Tl-.norrprcch d.reirJi-.
of VCFS but sho do not hale the slndromel These data rill
pro\ide inlbmation pefiaining o the broader question regnd-

ing $hcrher rhe prollle of \peech chrtucterisrici displayed by

children rvirh VCFS is specific to the syndrome. The second

sp.ciiic question is. Do younger children $ith VCFS demon-

strtc the \ame spcech paterns ds oldcr children sith VCFS?

Drra Iro r thi. crcstsectional anallsis ol dilierent age gr)ups

nrr assi\t in the genention ol h)porheses regnrding rhe de-

\.lop e.trl couft of ipeech patl.ms in children wilh VCFS.

production and VP funclion following tcrcening by a regiondl

Cleli Palate/Craniolacial Teanr. Each child demonnraled ab-

nornral \peech prcduclion palterns and sone speech charac

tedstics that w.re suggestive ol VPl. Each had severrl features

consistenr with a diagnosis of VCFS. F]SH andlysis using

DNA probes for 22ql 1.2 $as done on a llnphocyte karlotlpe

B€cause somc children with VCFS may not thow a delerion

th.u cxn be idenlified {irh routine FISH.tnalysis, the diagnosis

!,,as furlher conlirmed by an rrdependenl examine. Video-

laped images oflhc children were prolided lo an expen in lhe

diagnosi of VCFS. Results of the FISH we.e unkno$n to the

cxpen who was askcd to idenrit,v which children had pheno

r),pic crrniofacial fe ures consistent wi$ a diagno\is of
VCFS. Folloring the results of lhe FISH and the assessment

of phenotypic characteisrics. the childrcn serc dilided inlo

r\\o groups. Thc firsl group sts cornprised ofthe children with
phenolypic chaJactedstics of VCFS and a delction at 22q11

and arc rcfcred to as thc *VCFS group." The second Sroup
wa\ comprised olrhe children who had some ofthc phenotypic

characteri\tics of VCFS bul $ho did not havc.r deletion at

22qll and sho were judged by an expert not to hale rhe

Jror. r e. lur prrpo e\ . l r\r' rud). I re lrr cr !rodp i. re

fen€d t{r as the compa son group.'
Subjcct\ rrnged in age fron 3 yeaF 4 nNnths lo 10 years

2 nronths. Therc were ll children (11 girls and 2 bort in the

VCFS group and 8 children (6 girl\ and 2 boy\) in rhe coln-
panson grcup. A charl feliew documented the subjecrs med'

ical and delelopmenral histories. The history torm urilized was

rhe velocardiofxcid Specialisl Fact Sheet published by lhe

VCFS Educational Foundalion (Shprintzen. 1998) Table I
sho\,!s rhe age, sex, and cleli type of each sublect Table :
sho$s the physical md developmenral fearu.es of thc VCFS

sroup and the comparison gfoup.

ln the nomd plogression of \peech development, speech

sound accuracy generally approaches rhe rdult model b] the

age of 7 !ea.s. Thereforc, many sudie! of spcech disorders n
children di\ide subjecls xbove and belos this de!elopmental

boundary (Shriberg el al.. 1997a). ln addition. rhere are an

ecdotal reports and sugge\tions anrong clinicians experienced

rr trcating children wrlh VCFS that therc c difterences in the

tlpe and se\erily of communication deficits denonstraled by

youneer and older children sirh VCFS (Shprintzen. pe.sonal

communicdion). Therefore, tbr purposes of rhis sludy, data

anallsis $as pertbmed tbr two age groups. The younger

group was compnsed olchildren 6 rears 1l monlhs and under

and children oler 7 years compflsed the oldcr group.

Phonetic Trsnscn ions

Speech pDduclions were examined through phonetic lrltn-

scriptions ofrideolaped speech sdrnuli. The videot.tped speech

srmple was collected during the clinrcrl e\rluation of speech

and VP lunction xnd included a briel conlersarional spccch

NlEIHor)

Subjecls

Tlrent) one childrcn sened as subjects tbr this nud)-. Al1

children $ere Efened lbr complehensi\e e\aluarion of speech
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sample and reperitionr of modeled words and sentences. The

Te€ch srinuli included 18 single words containing all con-

sonanl place and manner of aniculation feaiures in initirl and

Iinal position \iiih varying vo\!el contexts. The connected

speech samples included senlences that were controlled for
place dnd manner ofaniculation features and spontaneorscon-
versarion. A broad phon€tic transcriprion u\ing diacritic for
oasalily and compensalor) aniculalion pattems was compleGd
by a single hnscriber trained extensilely in use of lh€ Inter-
nalional Phonedc Alphabel ibr transcribing fie speech of chil-
dren with disordered miculation and VP symptoms. Panicular

emphasis was placed on the accurate lranscription of compen'

satory aniculaton erors. panicularly gloltal stops ar described

lrevbusly (Sche.er el al.. 1999).

Reiabilitt

Phonetic lranscdptions of disordcred speech arc subject ro
methodologic considerations that can reduce the lalidity of$e
me$od. Ho\re\e( Shriberg er al. (1997b) have des(ribed pro'
cedurcs lbr reducing rhese me$odologic Imnations. and these

suggestions were incorporated in the presenr sludy. Specifi-

cally. ranscdbers received training sessions reliewing tran-

scriprion nolations and periodic lmnscription pmcrice. Tran-

scribea mlinrained 85,, reliabrlr),n pmcrice rr.n\cdplron\.
Inrarater reliabilily was calculaled for the transcriber using

207. of the original speech sample approximnrely I monih
lollowrng rhe rnrlal lran.cnpuon. P,'inFb\-po'nl inlrararer le-

li.biln) $a\ q:'l agreemenr lol rhe repeared rrrn\(nFron\.
I enarer reliabilily $as computed for 1009. of the single
words dnd sho.t senrences lrom the rideotaped evnluations

rranscribed by a second tran\criber whh trnining similar to the

primarl_ transcriber. An alemge percent agreemen( wff cal-

culared for con\onlnl produclir'n\. Poinl h)-poinl inlerrarer re-

liability wrs calculaled lo be 82% agreemenl. which conpares

favorably wirh reliabiliry measures repofied previousiy for
tr.nscriptions of disordered speech (Shriberg et al.. 1997b). In

the cases ofdisagreemenl. a third lranscriber wrs used to break

the disagreement! bet$cen the two lranrcriber\ Il the third
mn$riprion 4re€d $ilh one offie r$o origin. trlnscnbers.
then $ar tranlcription \ras us€d in rbc anal)sis. ll lhe lhird
ranscriber did not agree wi$ one of the tso originirl ran-
\dibers. rhc rte.ance wls nor in.lud.d in the lnrl!\is.

Speech Aralrsk

A dercriprile anallsis of all the transcriptions was con'
duct€d rc documenr l!pe. lrequency. and accu.acy of conso-

nant producrion. The subjects sifi se\ere speech produclion

impairments may not ha\e completcd the entire $ord or sen-

tence list, but anallsis was conducted on any vocrlintion pro-

duced in response 10 lhe stimuli. The quantity ol connected

speech was highlr" \ariable among subjects. Ant sponlaneous

sp€ech was tanscribed: hoq€ver. 50 lo lm uneftnces were

targered lbr the sanrpl€. The samples were analyzed in tro
w:rys, by independenr lnalysis and br_ rclrtional analysis.

hldepe d?nt Spee.h A al$ir An ind€p€ndent rnallsis do.-
umenls the child s speech produclion in\ entor) \t ilhotrt com-
parison wirh the aduh model (Sk)elcamrnon ,rnd Dunn.

1985). This analysis prcvides inlbrmalion regarding lhe direr-
sity of sound and syllable shapes used by the childrcn t\hen

pnxlucing $ords- This m€asure describes the consonanrs thrl
the child can produce. elen $ough rhese sounds ma) b€ sub-
.r rured ilr orhehounJ'. An .ldepenJcnr dnah\r. $a' ."n
dncted ro dercribe rhe lyp€ md liequencf of consonanl pro-

duction lbr each subject. Conlonant inlentoriei wcre funher
caegorized accordin8 l() use in different positions ol rhc \\ ord.

A criterion of at ledsr rwo productiDns of a consonrnl in edch

wo.d porition aas required to include ! consonant :rs present

in a child s sound inlenlorl.
Rchnn' l Srt'lt Ardl\\i,. A rcllnonol JnllsF $rs con-

ducled ro compffe (he childs prodLrcrions with rhe intended

adult model. An erlor,inallsis was perfbnned lbr each subject

to e)tamine the type of subsrilution or omission patlems used
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TIBLE 2 Perenrq€ of Phetuhpi. Ch@ciennlcs Erhibitcd bt
Strbj.rrs io the \'tkerdioficill Sl ndrene I \ CFS' od C.nporisotr

dren silh VP \al\ing impairmenr are gkxtrl srops snd porte,
rior nasrl fricali\cs. For purF)scs of this stud). $e compen,
salory aniculalion t)pes docunenred werc those described b)
Trosl'Curdamone (I997).

Another ltpe ol rclation,i anillsis ir Percent Con\onant
Correer-Re\ised (PCC'R) dcscribed b) Shribdrg et al.
(1997b). Thrs anrlysis $as used as a general measurc of con-
sonant accuracy in connecred speech. The PCC-R wus ob-
lained by diliding lhe numbcr of consonants coneclly anicu
laled. accordin8 k) rhe aduh nnxlel of puh'ction. b\ the lotal
number of consonants used in the sample. ln using the PCC-
R. only consonant subsrirutions and deletioos arc c.rlculaled as

incorreet. Distoni(m\ (e.9.. nrsll emission) a.e ignored siih
this anrllsis. This metric of rniculrtion compelence has been

sugge(ed to describe speech {ccuracy tbr children h ving di
v.:Ae \p€ech n{tus as eripeclcd lbr the children in ihis srudr.
Funher. rhe PCC-R pror'des a ratans lirr rhc selerit) le\el
te g.. normrl. mild. modenre. or \.\ere) ol the child J rpeech
producti\)n impainnenl. A cdreri('n of al lcost five words Nas

u\ed as a mroimunr sample si/c on uhich to c,lculate rcC-R
(Cin'lI|DCuo (r rl . lq97r Th.rclurc. r$i' 'uhje.r\ $(re orn -

ted frdn the analysis of PCC-R becxuse of severcly rc\tricted
connecled speech iDrentorie\.

Yeasurcs oI vel0pha\nseal Fmction

Multinrethod c\uluation oi VP lunction was pertbmred,\
pJn ol the roulinc clinjcal e\aluation. Perceptu ind aerodr,
nanric as$ssmenr\ \\ere conducred b) the tirst auDor for all
subjects ftnlowing Li nandrrd pturocol de\cribed prc!iously
(D Anlonio er al.. 1986). Fiiieen offte ll subjecrs underwent
\ideoran(d clanical cndoscopic e\llu:rtion of VP function ac-

cording lo melhods described previously (D Anronio et al..
1988). Prtienrs who did nor exhibit sub(antirl VP \ymploms
or Nho $cre nonconrpliltnr did not recei\e endo{opic elalu-
auon rr rh( rrm( ',l rh( rnrrul !liniLJl J\\(\\menl

A composne rating of VP lunction wr\ nade lbr c.rch pa-

Iient on lhc brsis ol the collecri\e rcsults ol the perccpturl and
rn{rurn(nral d\\e\\nlCn^. \ Inuhurr'mdu. \ale!ori,,. irrn $a,
u'(d l,' d.\ nbe VP funlrion ,,l eJch I'rr(nt r\ dem.'n.lrdrng.
co rplete VP clo\ure. inconrplele closure. or borderline ck)
sure. Videohpes ol lhe endo$opic elaluations were rcvicwed
b! rhe lirst lurhor rnd rated lbr sevcrul dcscriptile rariables
follo$ing susgesrnDs for rrtings of VP luncrioo madc br an

internnionll r,,orking group (Golding Kuihner et al.. 1990).

These iicluded degree of \elir modon, dcgree of latrr l $all
moraon. lnd prese'Ee ofpulsing lesrels.lhc reliabilit) ofsuch
endoscopic raring\ hns been reFded preyiously (D Anlonio.
1988t.

Statistical Analrsis

Respon\es are sunrmarized by fie means and SD. Diftar,
ences between group meaDs \{cre assessed sith rn{l}sis of
\ariance lA\"OVA). nnd mulliple {pair-$ise) compnrisons ol
means \rere tested $ith the lc$r signilic,rnl difflrenec (AN-

<.lurtn|u)

Linl crillirall,f \l prlrt

O\ruI )uhN$u' rldl pllJr.

\!n(,'lnr\illit u\(c-

PLftliLd rlJ, btr\.. hm'u ionnl.
Sprr!li rngur-{rrlrr tNnr hilrtr}

\e\.r.dL_uhrior N'mrenr

\i inhxrngrrl inniirrrJl

Rr.h!,riliursJ ii! r1. r.n !

BorJei rnc rori,rl LllrgcNe
C\.'siL,rlmilJ trrtrrl ftutrdr n,

llmn.n Ll.rilir h\n tunnnr Jnorl.'
B.hJ\u pnrbl.m. Di ..hdn

Hu'nr! l,\\ \lNnilmrl

(xh{ v^rce! ,uun. nr fterip\ pbrj.rl

durirg rhe elicncd and sF)ntanrous spe.ch sdmplc\. This annl,
vsis identilied thc rype ard iruqucnc]- olerrors rhat the subject
produeed. Tso crlegories ol enon. delekrpnenul and com-
pen\rlor). sere describ€d. De\eloFnenhl ero consisred of
subnilution and onission cnorr rhd arc conmonl) observed
in tlpicallv de\cloping children and children with speech and
Ia.lLrrgc inpairnrcnA (e.g.. lat to. .!t ). Tbe DLrmberol
de\cbpmenhl cmrs for the srudJ population $as compared
$irh published norn)s described by Sn)ir er al. 11990).

Thc llT. , n,l ricquen. j ' i.ompen\!r'y] \ub\rilL,fiun enor.
\rere lnlltzed lbr ea.h sub.jccl. CompensnroD erors are dis-
rindi\e erron in placc of.diculation. For cxample. conlmon
conpcnsatorv articulation ero6 irequentl! obserled tbr chil,
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tICtRr] I l'luDbe. or consonsnt tDes lor indiridull 5ubje.6 ror loun_

Ce. ahd older clildren in the relocsrdiotacial srndrom lnd compsrhon
g.oupt. Nleans are r€presenled bt the re.tical reclangle,

OVA F test is signilicantl or Tuke) s procedure (ANOVA F

ren is not \ignificant). Mear ages of rhe children in the dif
itrenr srud), groups were nor statiiticall) different: therefore.

rdlu.rren.. hr Jtc re p n r enplo\ed "he r" 1g !r' Lp

merns. The probability level of.05 or smaller wa\ used ro

indicite mristical significarce. Chj squ.lrc analtsis was used

to compare aticuhtion de\elopmenl ior rhe groups.

REsuLTs

Independenl Speech Analtsh

As described pre\iousl),, an independent anal)sis docunents

rne.hrld..|ee.l-tr' J .ri.r rr\.nror) kirh,.,'npd \onro

rhe adull model.

C|nsonant I rcntory

The type and frcquencl, ofconsonanls used $ere calculated

tiom the phonelic ra \criptions for 20 of the 2l subjects

(Suhject g in the older VCFS group s.ts onilted because of
an inadequate speech sample.) Patlems oi \ound use according

ro word initialor $ord 6nalpsnion showed no difference in

the frcquenc), ol use belween the posidons: lherefore. the .e

sults for the initial .ind lind word position\ rere collapsed.

Analysis of rhe sound inventories is shown Ir Figure L The

mean number o1 consonant lypes uled b) rhe VCFS and co

parisor groups showed ditle.ences between the groups. The

conpari\on group showed conplcle or near-complele conso-

nant inventori€s n)r younger and older childrcn. In conlrast

rhe VCFS group showed fetrer con\onant tvpes for thc youn-

ger childr€n rvirh greale. nunber of types tbr lhe older chil
dren. An ANOVA \ho$ed {hat rhe number ol consonant types

used by younger children in the VCIFS grout s.ts sutisticxllt
less than the number used b) fte older children in the VCFS

group. the I-ounger children in the compad\on group. and the

oid€r children in rhe conrparison group {F = 5..15.I < .05)

rlft the Tuke) proceduE perfoDeLl rfrer ANOVA
Table -l shos\ the \p..ilic sound inlertorie! troLtuced br

each subjcct listed in order of )oungesl to oldest subject tin

bolh rhe VCFS rnd comprrison gmps hken llo inilirred
$ord list\ and reco:nized $ord a(cmprs The cicles r.trc\c'rt
usc ol r sound ar lea\t r\rice in the.lieiled or sponlrncou\
sp.ech sanple.rccordin: to llre criteria described h) St(,cl

Cannnon and Dunn (1985). Th.'c in\enrorie\ repre\enl rhe

oplinal sound reperloirc lh.l thc chikl can troducc in ar"

N{anner olconsonart production refe^ lo ho$ the rir \lrelrr
i\ nodLrhred bt rhe afticul ds Le.g.. stops- tilcari\.5. nrsrls.
etc ). The anner ol conionxnr p()duction $as anlllred Iirr
indilidual rubjecrs. All childrcn. ercepl sublect. 5 dnd 9. pro

duced consonarh in erch mdnncr ol ptuduclion cdlegolt. bul

r,. runb.r o or.nd. rn e,.n c. (! { \. reo \ L { pri\un
of rhe vounger childen in rhe VCFS group re\ealed feucr
con!(nranl tlpcs in e\erJ" manner calegor),. Additionall). thctc

appeared r{) bc r prettrence tbr voiceless consonant\ lvithin

rhe b()ddcr catcgories. Comparison of the oldersroups shoscd

\rm l,r rurlbd l .()1.orxnl. "rr1rn l,r ,.. n.r.Je.'uh
with the exceprion ol the allilcale calegot!.

Place ol consoranr aniculalr(nr rclcrs Io the locrtion in lhe

,J..'l t:r.r 1!n(h,hep rr'r. r.lu.r' o rhcJir 'le'rr
occuN (e.g., bilabi!1. Ixbn'dennl. glorlal- erc ). when place ot'

arriculation s!s exrmined {ilhin manner cdlegories. iour ol
rhe selen younger children in the VCFS group sho$.d resrric'
ln)n\ in phce ol arliculation teaturcs These children used

\ounds nade a1 $e cxtremes ol the \ocal t.acl {i.e.. fronl and

glotlal). ln contrasl. the older children in rhe VCFS glouP ap-

pedrcd to dcmonnrare all places of arliculalion Inspection of
Tablc I shorvs thrt younger and older.hildren in rhe compar

r.on gri .rt. c r^n.r :reo ne- . ,orrp.e r .{rnd rn\er, {i..

Frcquencr o.f Cotxo a t Use

when examrring \ound in\enories. lhe numtrcr of produc

lions or general lalkatilene\s of the child $ill influcnce the

ab\olure nunber ol consonants used. Hore\er in thi\ nud!.
$e VCFS aDd conp.trison gronps had equiralcnt numbeN ol
ulterances nuking compari\on! berreen lhe group\ possible.

The )ounger children in the VCFS group denrofnraLed the

lowest irequerrcy of consonant use {X = 98.5. SD = 67.5

.{\1,ondn..' ol o$ed h) rhe ."r-ger .ompari'"n;r"r.p,l
lll.sD r'J.n.on.o.rnr.r.llenlde v.lsqrorp,t l<"
\D ,r0c.r .on.-r.,.nJ11. de..orrp,ri.' - : oup \
177. SD : 17.8 consonlnt\1. Although lhe frequencies ofcon
sonant ut among lhe groups vaied. \Ialistical analysis

showed no signilicant difercncc rmong rlre grcups Ibr lhe he
quenc) ol consonanls used (p = .13).

Relational Speech Analtsis

A relalionrl analvsis compares the chrld s speech produc_

lions to the intend€d adult model
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Itrtut.l lr'!i\ arrl .\innath( (:ot\totison\

lh.r. $.re no Llljlcre]r.e\ rrr lhc l\t.\ nl !1.\.r1(rprrrenlr

lrlrruIri(!r. ir\ di'p]r\ed bt lh. \al:S rrrd .LirrrPrr nin

!ro!f\ )(rngcr rlril.lr.n in lh. \'CFS SnJut !li\ph).d rr) r\

e le ol l1)l (tp.\ ol d.\.k)Plernul rni.ullt(nr eroA. rnd
\ouns.r childer rn rhr conrpr \of gRiuf d.rrron\tmted rn
!\cfu:c ol 10 €rnn r)tcs. Sim l!rl\. older childrcr it thc

vCFS gr{Lf d 'plr\cd ].S de\cioPnrcnlrl eror t]pc\. rnd

rh.ir coullen l. ir drc VCFS grtrLp shosed ii.0 .For t)pe\
Ir r\ rml)(nrlrl ti le.ull lhll thc -qroups be ng co rprred are

borh.lini.!l poptLlrrtrnr\ silh ideftihlhl. \Nc.h pmdurlion

Llbord.r\. The pr.\.n1 nudJ did not use ir n.mul .onlrol

Sl1{rf H.$.\.r: thr Pediiirnrtcc ol lhe .uhi.cls ironr llrr\
\rnd) .rn b. comflr.d $id r)ornrlliic drrr r.porred b) Snrir

!(rl 11990r rhrr trtride\ lhe r!. rt $hicl l5'; ol norn lll
dc\el(JpinS rhildrcrr urquite !..urrle coJr!)nrnt fr.duclion. A
\i!nili.dllt lo$et nunrh.r ol rhildf.n in the )oufg VCFS

:n,uf r(hi.\ed !S. rtpropri.rle !rti.uhlion de\.lopmenl
.o prred \ rh rhc rrher Striutr rchr-sqLr I€ /) = 05r' Onh
li'; ol Lh. )ortrler .hildr.f if rh. VCFS group reachcd lh.
!nlerir t(r noDrl connrndl ProJucliof tut th.ir ilrdi\idurl
rS. !\ r.p.n.d h) Snril .1 rl.. rnd iort ol lhc okler.hllLircn
in lhJ VCFS !ftrp rerched noDrlir.d.on$irnr rrlicuhlidr'
h .onrrrn. )(rrr-!.r ehil{1,.r, in Ih. conr|l.i{!r gmup prc

.efred $irlr 100'; do nrli/dtion Ior lhetr ,ndilidual rges rnd
r, 1,1,.."1. r',.t.'" tr.,t rr...r'r l(.rr', 1

PTccnt Co enant Co ?ct-Rerised

Thc PCC R $as.rlcuhl.Ll l(' p.dide a ne$urc ol con!)
rL r l..unc\ lrd \r'..rlcuhted li)r lll .hildEn $ho used
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VCFS Gr.up Comparson Group

tI(;l Rt I l'.r(nt ( dnon{trr (orrcd Rclnd lP( (:R ftr irdnidurl
{,hjrrrs l,,r \ourscr rtrd oklor thildrm h rl,c rcloQrdnnlci,l\rDd.omt
r d dDplrnon !r)up\. \lern\ rrr rcprr\tnrsl lr\ tlk \o1icd r(titr8lt.



.161 Clen Prllre C nnni.d loumxl. Seprember l(x)I. vol rq No 5

more than five words. Figurc 2 shows the PCC'R lbr rhe youn

rer dnd nloer .h,lJr(n i- rhe \r ls rnJ .oTpc ...n rn ur'.
The younger children in the VCFS group exhibited a signifi
cantly lorver PCC R iiom the older children in the VCFS

group or fronr bolh younger and older children in the com

parison g.oup (F = 6.88. p = < .05) $ith Tuke) procedurc

perfo.med after ANOVA.
Severity descriptors t\ere assigned to the PCC R calcula

tions as described br- Shriberg et d. (1997b). Based on thc

alerage PCC R calculriions. rcsults !ho$ed ihe younger chil
dre r1 rne \ al-J !r.up demonnrlreJ - .e!e e .mprr_ ne_r'

md children in the older VCFS group and rhe children in the

tounger compadson gtuup presented wrlh x nild severity of
iTpJImenr lhe,hil,l.r rr r1e ode ..Tpdn.or:toul
sho$ed no impainncnl.

Conpensatory Afticuhno Eftots.

cnJl).i' Jl rhe u.e n .umpen.dror\ dri.ul"riun enor.
shosed difterences between ihe groups. The aniculation of
children sith VCFS has been ch.rracrenzed as hx\ing a high

occurrence of compensator) adiculafirn errors. paticul.trly
glortal srops thal are lrequendy substituted lor whole classet

of consonant rypes. The predominant compensatory articula_

tion enor for all groups was gloltal nops wiIh infrequent use

ol rhe phdr)n!r. ..op. phar\ngedl In..,lrre. and po'l.ri.r n:r_

sal fricative. The compensatory adiculadon error type used

predomirantly b) $e VCFS group was the glotml stop lub
slrlution. .tnd subjecls ir the comparison grouP $ere more like-

ly to use other lypes of consonanl subslilutions in Mdilion lo

the use of glottal stops.

The irequency of gloltal stop use was calculared lbr each

child as a "percentage of glottak denned as lhe number of
gloual siop subslitutions dirided b] rolal oral consonanls used.

For rhis analysi!. the tolal speech production sample was used

ro p.olide a larger coryus ol utlerances. Table ,l shows the

percenr of glottal slop consonants used by the younger and

older subjects in the VCFS and comparison groups. Although

the )ounger subjects in the VCFS group used the highesl per'

centage ofgbrral srops. results of rn ANovA showed no sta-

tistically signiRcant difference among the groups lor percenl-

irge ol gloirals.

Nleasures of Velopharlngeal Function

'liole 5 .hos. rle .uhrecr. .n the VCFS dnd .. npdri.or
groups and lbeir composite ratings of VP iunclion (i.e., ade

quate. inadequate. or borderline VP closure). Onl] one child

rn rhe o der V( F5 g .up 3nd one in rhc .ounler . JTn,i'on
grcup demonstrated adequare VP closure. The remainder of
the subjecrs in the VCFS group (n : 8/13,62L) had inade-

quate VP closure or borderline cl$ure (n = 1/1:1. 307.) A

snraller number of the children nr the conparison group den-

onsraled inadequate VP closure (n = 2/8, :59.). and the pre

dominant patlem for the comparison grcup $as bordetline clo-
5'1. o: ,I. lnere $d' no r:rir c.ll\ rgriScall

TABI,E t Percent Gl.llrl Slop Cohsonant l-sed in All Vocalizttions

to. Childreh ih the Velocardiolacial Synd.one ICFS and ConPa.hn

Chntt tt onrr

l

l:

l.l,l:0l:

difference belseen the VCFS and the comparison groups in

the distribution among lhe VP function caregories.

Revle$ of lhe endo$opic lideolapes showed thal tBo ol
the nine subjecrs in the VCFS group sho$ed no evidence ol
any velar ele\arioi (subiects 5 and 7 in lhe VCFS group). and

no subjecls in the conparlson group denonstraled r complete

absence of motion. Sinilarly. four of njne subjecb in rhe

VCFS grcup demonstrated no observxble lateral trall motion.

and only one subjecr in lhe comparison group prcsented with

an rbsence of laieral wall movement. Finally. 507. of the sub-

jects in the VCFS group presenred t\ith endoscopic erjdence

o rbnormrl \r{.l.,rur(. -no no 'uhH.r. l rhe L"np3n'on
group denronstrated this iealure.

R€lationship Between Velopharyngeal Function and

Consonant Production

The relationship belween VP iunclion rnd several meisures

of consonant production i\ sho$n in Table 5. There appeared

ro be a complex relalionship bel$een subiect group\. VP func

tion calegory. and lhe consonanl variables. To facjljtate inter-

pretation of rhese data and to proyide larger sarrple !i7es in

the conrprrison groupr. some ol the variabl€\ rere collalscd

lbr post hoc analysis. Figurc 3 displays the data wnh rhe ad'

equale and borderline VP closure categories collapsed. Addi-

rionally. the preceding results lhroughout this study corsi!
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renrly showed rh l lhe )ounger children in the VCFS group
diftercd fron rhc older childrcn \rnh VCFS and the younger
Nnd older children in the comparison group. Therelbre. lbr this
analyris. the )ouneer .rnd older child.en with VCFS were dis-

vebpnaryngeel Function

YOC YOC YOC YOC YOC YOC

rtct RF: -l Relationship b€l$en rdopharrnR.rt flmftr ind lhrend-
strB ol wnol produ.rion lor I ounger childFn in rhc r3lmfidlofaci.l
s$drome i!CFS| troup (Y), older children h lhc vCFS grolD (Ot and
childmn in lhe comPl.hon sroup (C). Conp6lle rrtings ol velophartnse.l
luncln'n m colllps.d i o 1M $togories. adcqurte and lhil..line and
in dequrk.506 Fper&d i..lode nunhcrof mMn, rrFsP.Nnr
con$n.nr cor@t-R.ri..d tPCC.Rr. .nd p..cent slon.l siop 5uklitu.
lions lor oral.onsounh produ.ed it gbnrl).

plat-ed separatelt. nnd lhe younler and older childrer in fte
\omprri\on 3'uup \ere cumbrned inru onc rroup.

Inspcction of Figure 3 demonstrates shen VP closure sas
adeqrule or bordcrline. therc were no diilerences among lhe

)oungcr children sith VCFS. older children with VCFS. or
Ihe conparison group fbr an] ol the consonant \ariables. Hor\ -

ever. $hen VP ck)Nre $as intdequale. younger children $ilh
VCFS dcmonstftrtcd rigniiic.ntly iewer consonanl lypcs (p <
.05) and significanrl) lower PCC-R tban older children $ith
VCFS (/) < .051 or children in lhe comparison group (2 <
.05). There were no difiarencA b€tween thc groups in lhe per-

centagc ol glotlal $lop use.

Dtsctsslo\

The present nudy is descriptive in nature and assesses ir

relalivelt snail nunrbcr of children. Howeler ir difters frcm
previous repons in a manner thar is imponant for turu.e in
\esrig rions. There is t$t lirer ure rhar has eshblished ac
cepled p(rtocols aod meftodologies tbr describing speech and
language delelopnrent in tlpicall) developing children and
clinical populaaon\. These metrics lend lo differ fronl rhe in
lomxltion routinely gather€d in clinical evaluatiors of speech

and language. Beoluse inosr ol the data ulailable regardjng
conmunicarion delclopment in children wirh VCFS hrle been

collecled usin-p a clinical pamdigrn. these accepted research
merhodologies harc nol been employed in the colleclion, anal,
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ysis. or repoding of data. Thi\ has made conrpailon bel$een

lhe VCFS ppulation ud the research dala peftaining to other

clinical populalions difficuh. if nor inpossible. The ralue ol
the present nudt is $rt it utilizes a melhod lbr rn.rllzing
speech pxuerns in children wnh VCFS e rploying standdrd.

&cepred research metdcs ad.tpted tbr clinical Prrclice to de_

scribe the speech characteri\tics ol r \ample of childrcn \\ho
i rc.!i!1"ll\ e'a.JJ,ed.urin! rJL,r e.l.r.Jl t. r!e

This srudy addressed lwo spccific resealch questiors thrt
have impofianr implications for luture nLrdie! resrding the

prolile dd course of communicrtbn inrpalnnent displNved br
children wilh VCFS. The firsl question a\ked $hcther the

speech prcducrion characteri\tics of children with VCFS diftir
from children wuh speech imp,tirnenr $ho also d€monnrxte

some of the phenor)pic chamclerisric\ of VCFS but who do

not ha'e the syndrome. Inlbrnution regarding the sinilarities
md ditferences between thcse groups would pro\ide \aluable
insights inlo the broader question of whether the prolile of
communicrrion impai.ment! displ.ryed by children sith VCFS

is unique to the syndrome. The second specific quesrnn asked

whetber younger children wilh VCFS derlonnrute $e \ame

pattem of specch impairnrenl as older children with VCFS.

lnformalion regarding lhe speech patlem\ of children with

VCFS d dillirent delelopmenlrl le\els $ould prolide insights

inlo hypothe\es concerning the derelopnenlil course oflom
municalion impairmcnt associared with VCFS. Data i.om this

study provided dntwc( to rhe specific relearch questions that

$ere asked and prolided impodrnt inibrmation neces\rrl for

luflher e\tl.4d,ru- oi rhe hrcdJer ..e,,h . ue

Specifi c Research Queslions

Resuhs ol this nudy showed ttutt the childret wilh VCFS

demonstrated $leral speech produclion prtrerns that Nere dil
ferenl liom spe€ch pxtterns oi a comparison group ot' children

wirh \ome of the featurc\ ol VCFS who do not have rhe syn-

drome. The features $at diiferentialed lhe groups were mosl

prominenl in the )ounger children. Although older children in

the VCFS group were nol age appropriate lvilh .espcct to
.pee.h oe\elrpmcfl.,hit s<re.imilJ ,^ r1e rorprn!.
group of children with lpeech dedcits who did not ha\e a

diagnosi\ ol VCFS.

The younger children Bilh VCFS serc qualrtalilely and

quanlilatively differenr from older children trrrh VCFS or chil

dren in the comparison group. Inspection of thc independent

speech anall\is \howed that youngcr children \ri1h VCFS had

a smxller repertoire of consonant type\ as eridenced by their

rcduced consonant inven&ries. The lou|ger children $ith
VCFS were capable of trodrcing consonants $ith all marner

features (snch as stops. iiicatiles. erc.): hoNever rhe number

ofconsonant typet $ithin each manner crtegory wa\ low€r f(tr
r1( !o rn! chr,dlen *i,h Vcl s. \ddrr' r,ll\. h.' s oup ,l
pea.ed to demonstrate a pretcrence for voicele\s consooants

regardless of rhe place or manner ol articulation. Tho )rounger
children with VCFS also demonslruted the lowesl frequency
nl.un.,'nJlr .( JompJred "irh he orh(rtr^' -..

Re\ults of the relrtional sFech rnrlysis showed r \inil.tr
paitem to rhat ob\ened in lhe indeperrdent unrll_\is. When

comparing the children in this nud) $ilh nornrali\e drtr. iu
le$er children in thc roLrnser VCFS group demonsrrated a:e'
appropriate con$ndnt productio than in thc oider VCFS

gr".p _. hr'hc\J ;er"r.lde l,rlJr.
group. Fufthennore. results of llre relrtnnrl speech rnrl)sit
sho$cd no .tiferences ir rhe t\pe! ol delelopmettal rnicu_

lation e oA used by rhe children in rhe VCFS and compaison
er. p, o. rrp .{1.r l:rn'1. .,nJh.r' n i n pel rror\ ,' .,
lation emr\ sho$ed lhar rll childrcn f()duced conrFnsatd)
arliculrtion .noA. Howe\er the compensrlor! aniculali(m er
ror type used predominanrll by children $ith VCFS \ls th.
glortal slop. Nnd \ubiecls ir the comparison group $erc mo'e

likel) to u\e other tlpes ol consonant suh\titution\ 1n lddition
to the gloftal stop. Conplrison among the groups shoqed thrt

thc younger children $ilh VCFS denonsraled the highesr ule

of gloual nop errors. conrprred sith the other three groups

The )oungcr children in the VCFS group rlso demonsrrnled

lower levels of consonant accuracy (rs neasured bl PCC-R

and compared \rnh age matched nomls). conrpated trrrh chil-

oren rr rle o.de \cls!oupu..rrd nrn h(con_:ri"{,
group.

Ninet) perccnt of the children ii this stud) denn)n\lrxled

evidence oi VP inadequacy. This high fute of VP slmpto
is relared to the lscertainnent melhod. qhereb) subiects for

rhi\ srudy rvere refened ior eraluation of speech and vP func

rion iitlosing \creenin: br a Craniotrcirl lean Thcre did

appear lo be r rcnd tbr children $i1h VCFS lo denr)nstrale a

higher occunence of VPI than children wilhoul VCFS: ho$-

ever this diflerence was not strtinicrlh significrnl. Ho$eler
Iherc was n imponant difiirence betwecn the groups thrl \!as

clrr ., l\ Ilf. n"nr \o chrldren n rl". .or tra."n 3 Jup

denxrnstmled a cornplete absence oflelar motion. On the other

hand. two of tlre nine subiecis in lhe VCFS group sho hdd

endoscopic eYalualions slloued no relar aclivit) tor speech.

and four of the ninc demonsraled no obserrable laterNl trall
molion This lirding i\ furrher suppof that rhere are dittu.
ences nr the speech producrion nrechrni\ns of some children

$ith VCFS drat,tre nor connnonly ob\cr|ed in childrcn qlth

$ne similar speech pattcrns brl $ho do nol ha\e a diagnosis

ol VCFS. Sxlilarly. in lhi\ populnrion. 50+ oi rhe children

$nh VCFS who had eido\copic elaluatn)ns had e\idence ol
abno.nral pulsatiors on the posrerior pharytrgeal s311. Again.

$i\ linding may be rclatilely unique ro the slndrome.

The resuhs frc lhis sludy pro\ide ne$ intonnaltun regard'

ing the naturc nd origin of lhe speech produclion cha.acteF

ilrics ob\er\ed in children with VCFS. A common clinictl
xssumption is that rhe unusual \peech production paltcrns dis'

tlrled bt children rlilh VCFS. panicula y the high occ r
rence of ghltal stop errors. tlere relaled i| a dirccl caLrsal

manrer to the presence ol VPl. The nndings lrom this slud!

indicared thar thit rclarionship nnl be morc complex than hrs

be€n suggesred previoully and ag. may be a c.rticrl \ariable

Thi\ findjng $al lhe relalionship bcr$een VP lunction and

ipeech parrems obseNed in children rvith VCFS is nrorc con
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ple\ rhan har been deseribed preriourly ir \upponed by an

elrlier slud] rhar conrp.rrcd the speech dc\elopnrent ofchildren
sift VCFS sith childrcD sirh prlar{l clefiing (Scherer er al..

1999). D.rl irom thnr rrd) showed rhar rhe \pcech de|ebp-
nrenr ol inlirnts and young children with VCFS diilered liom
und sho\ed nure in)p irmcnt ftan eonrpdison Sroups ofchil-
dren \rirh clcli lip and pfllate or i\ohred cleft prlare. man) ol
whom denn)nstrdred sinrilar nagnirude of VP st ptom\.

Broader]'heoreti(al Qtestioos

ft. r(.ull' lron hi' nud) p'u\i'le nc$ intrrnurron con-
cerning lhc hypothesis lhat children $hh VCFS prescnt $ilh
r uniquc pmlilc ol specch implirn)ent rh{r is di\tincr fron
oormal de\eloping children or children $ilh othcr panem! of
rpeech und llngu gc inpairmenr. The presenr \rudy prorided
d.rla 10 suppon this hlFthesis. Rcrults shosed lhat )oung
children sirh VCFS dcmonstrated rome speech producrion
patterns rhrl ditfer lru normal dc\elopin-q childrcn (x\ e!i-
denced b) compari\on \ith nornrari\c dara) and lrom older
.h.ldrflr $.rh \ ' l \ .,,rJ .h.lCren s llh ., mI u rr.,ri. n impx r.

nrenr $ilh !,me featrn$ ol VCFS lrho do nor hx,,e the s!n-

'I h( JJr., ln'm rhi\ nL'd\ al\n (.'nrnhut(J rni,'rmJri,.n !,{)-
J<mrni rhc J(\(lotrr.nrrl (our\< ,'r .,'nIrn rr(Jnr.r impr F
rrenl in ehildren with VCFS. The (udv b! Sehel€r et al.

11999) raiscd quenion\ rcglrdins rhc de\elopmcntrl course ol
rh. spcech i rprirmenr ' oh\er\ ed in children $ ith VCFS. D.rla
liom rhrr nud) docLrDcnred se\ere \peech and hnfuage im,
plinDenrs i[ ]oun-q children sith V( l'S thir could be identi
ti.d rs errl! !s 6 r(Jnrhs ol rse $rd incrc!\cd in severir).
beeomin! disrincr tftnn normal de\chping childrcn nnd chil-
dren $ith clclis b) ll b 18 mo rhr of age. Ho"ever. lh.
cour\e ol rhese rmprianerr\ beto d 30 monrhs ol age wrs
uncleun l) r! presented ht Solot et !1. (l99ll) suggested that
rhe \peeeh pnxludion rmpnirment\ ob\dr\ed in \oun! childrcn
sith !CFS impro\ed gr.atl) br \chool a!c. Similarl),
Shfrintren hr\ sugge\tcd { tupid cutch'up prriod berween

I rnd 5 )crn of age (pcrs(nrll conrnrunication). D 1l] lio r rhe

fre\enr (ud\ inl.rprererl .ollecri\ch sirh rhe d la presented

h\ Schrr.r et rl. ( 1999, {ggesr . dc\clopmental prosrcssion

of impft\ir! \p..ch pmductnnr. Spccilically. lhc Ii6t srudy
docunentcd sc.,ere spccch produclion inrpanmcnt lbr young
children Lrnder :10 morths. Result! lionr lhe p.c{cnl nodt doc-
um.nt.d $cr. speech ilnpaim.nr i child.en I k) 7 lenrs old
\rth VCFS xnd nilil inrprirmcnt\ i l- ro l0')caFolds \irh
VCFS Hosercr lbr the young children with VCFS h the
prc\cnt \lLrd\. !lthou!h thc specljh produclx)n irDpairment\
\cre cle,rrl! \.\ere. thc! (ere l.J\ !c\ere than those obsened
li)r lhe childrcn under 30 nnnrhr dl lge a! docunrnred pre-
\(rsll Thesc iindings nuv suggc\t I derelopmcntdlprogres
sion of grudu.rl impro\rmcnt oi \pcceh produerion. lt is un-
clear \h.lhcr rhis dc\ckrpnrenral progre\rion j\ nrirored on
o\errl1 eo!nni\e delell)pment or nroror delelopmenl or lbl-
lo$\ N pLrltern of crlch up rhat is spccilic to thc Jpeech pro-

Directions for future R€search

The presenl srud] contribure\ inlbrmataon ralu.rble lbr de-

velopin8 hlporh€\er and ne$ rescarch quesrions reg.t.ding
cor nuriealion imprirment in children wirh VCFS. Thc dara

suppon lhe h)pothesis thal sont children silh VCFS nra!
prc\enr \\rrh r di'llncr profile ot (r,mmunrcannn rmprrmcnt.
Additionally. the d.rta iu-lgesl lhcre may be a characterisric

de\ek,pmcnul pru$rL*r,'n ot.' mu1trd|o|rnpr, -ncnr rn
some children wirh VCFS wrlh a period of rapid catch-up.

Hoqc\er the prescnl stud) sas conducled m provide pikn
data ro lrcilitare h)-pothcsis delelopmenr and ft) lssist in idcn,
rilying srlienr variables lor iilture (ud). Severul methodok'gic
lilnilations of this studr may prclrlude generali,,.uion ol the

dara. For criample. rhe gender dislribution ofrhe current stud)
populrtion s,s predonlinantl) te'rale: ho$c\cr. since speeeh

and language de\ekrpment is generally rccelcrated in girls.
compa.ed \rilh nJe countery.t.ls. lhe high nunrber of females
in $i\ nud) \lould nor b€ €\pecred to o\ercnrph iize the lercl
of del.t). Ano$er pnredural is\ue th ma) preclude geneF

alizdrion of the drh is lhar the \ubjecls fronr this study were

allselccted rhrough refenalfrcm u craniofacialleanr. and rhere
nal hu\e been sonD ascerrrinmenl bias \hercb) children 

"irhthc o\r \e\erc comnuni.adon nnpai.menr lrr'rc retirred ar !
)ounger are. Although the a-se dislribulion oflhc youngerchil-
drcn in the VCFS und compaison groups did nor ditler trunl
one rnolher staristic lh- there wcre some dife.enccs in lhc
disribuli('n rhnr ma\ hrle aftacted rhc resuh\. ln spite of th!.
nrong lindings rhar younger childrcn did poorer across spreeh
producli(n measurcs. lhere was only one child under ,1 yerrs

of age lin rhe vCl-S sroup). Thereibre. ir is possible thd thc
sererilv olfie impaimlcns mar- ha\c been unde.estimared b(-
causc ol lhi undee-presenmlbn ol l-)'ear-dd children. O'l
the othcr hand. lherc $ere no childrcn under 5 ycars in thc
conrparin)n group. and rhis ma! h ve skeqed rhc rcsuhs such

rhal lhc more se\ere di$rde^ aD rhe VCFS grorp ucre.elatcd
to the Io ngageofrh!children in rhrtgrcup. Ho\re\er. resuhs

of rhe \irrious relarional dnnlys€s in \rhich pcrli)rmance ol thc
subjecrs w!\ compared \rirh ageimlched nontulive data denr-
on(rrte rhdr the \oun8 children 

"nh 
VCFS diiered more from

the no.m\ rhrn )oung child.en in the compari\on group.

Ano$er inponrn( nrerhodologie limitatbn ol this studr- is
the lack of derailed quanlilative infi)rnation regarding the de-
velopDentrl shtu\ of the subJecls. Ch;ldrcn cnFred this \tudy
rhroush clinical elnluatirn and hrd x lariet) of phlsiobgic,rl
and educltional asse$nrents rhur $erc nor conparable. Thcrc-
lbre. rhe inpacr of drlelopmenol level on the lindings in rhis
sludr" is unkno\rn. It is imponanr Io note th.rt lhe present data
suppon rcsulrs of clinicnl rudits ol larger popul lions ofchil-
dren $nh VCFS (Sol({, :000: Pen$n.rnd OskrAdortir. :0{I) ).

Hosevcr, in the lururc, studies ollffge populdions ofchildr€n
with VCF_S are needed in which rhe speech data are analyzed
in deuil io relatbn\hip ro devek)pmcnhl dnIn. ADother limi-
lation o[ rhis srud] is thar rhe sp€ech samplc\ in this srud]
we.e collected during a.ourine clinicale\'alu lion. and no |rl-
tempt {as made ro rrirndardize rhe spontancour rpeech samplc
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or the lengrh of the lamplc. Fin l_r_. lhe cu ent studt did nol

arsess measures ol inrelligibilit) or naluralnes\. Fulurc studics

shotrld be designed 1o addrcs thc contribulion of dre \arious

speech characleristics to the poor inlelligibility otien demon-

srrared by children wirh VCFS.

In spite oflhe limilatiors oflhe cj(ining dala \ct. the resulrs

suppon rhe need for prospeclile longitudinrl nudie\ of larger

samples of children $ith VCFS xnd appropiatc conrrols Re-

suhs of such sodier will pro\ide rhe loundattun tor deleloping
rreatment plans based on the indi\idual troliles ol inpairment

and srage in the developnrentrl progression ol lhe disorde.

Once treahnenr plans have b€en de\eloped. intcnenlion sud'
ies can be designed and condncted.

Clinical Inplications

It is a connron clinic.ll obserlatbn thal lhe speech chlt.
acterisrics of nranv children with VCFS dillir ir a \arjety of
wals fir)m normally deleloping children dnd children $ilh
other tlpe! ol conmunicalx)n imprirment Scherer et al.

(1999) demon\hared lhat the spccch and language detelop'
menl of )oung children with VCFS dilters liom the delelop'
menral paterns of children rvilh clefl lip or cleii lalale. Sim-

ilarly. rhe results ol the present nudy de ronsrale thaL the

speech patlerns of young children with VCFS difttr not only

liom nornral developing childrcn dnd children sith cleti palare

but also lrom children silh lealures sinilar ro lhose tbund in

VCFS but \lho do not halc the syndrome. Interyreted collec

Iively. the results ol lhese studies suggesl thele mry be a syn'

dronre specillc comnrunication prcfilc demonstrllcd bl some

children wirh VCFS. These lindings $ould \uggesl that in clin

icrl practice when l child p.esenls $ith speech lnd lxnguage

chdr:rcteristics similrr to those descdbed. l diagrosis ofVCFS

should be considered. hr facr. ir some children the speech

palt€rns nay be the firsl fcature identified thrt leads to accurale

In spite of the dala demonstruling lhe seledt) rnd the char'

actedstic cornmunication pattcrns associated \!ith VCFS there

has been little attenpl to lake thest pa(ems Into consideration

$hen planning fo.e!aluation and inler\entjor' This study pro

\ided an in depth description of the speech producdon char

actcristics ofa smallgroup ofchildrcn rith VCFS The presenr

data inte{'reted *rth ciinic. eripedence suggest thar $e im-

pairnenls presentcd by many children \rith VCFS are com

plex. This complexity. therefore. $arants (and in tact. re
quires) in-depth errhalion nrategies that nray not be routine

in nrany \erlinrs. Forexrmple. in the present slud). an rnalrsis

of differcnces between aniculaiion skill\ in single *ords and

connecled speech was nol rcponed due 10 the unequal number

oflrtcrances in the sponlaneou\ speech sample and the limited

number of elicrred single sords. HoNever. there appeared ro

bc some difftrences bel$een speech skills ir these l$o con

ditions. For ei(ample. the dan presented ft Table I concerning

coDsonant invenlol) were deriled liom i nated aord lins and

recognized word arlenpls in slmctured contenG Three chil

dren did not d€monslrate the use of gloltal s1op afiiculalion in

these conte\l!. Ho$eler anallsis of speech !s \ho$n in Table
.1 rc\erled gloltal nop aniculation ior al1 \ubiects excepr onc

child shose only word lempt wrs mol]l This illuslrates

an inrpotanl l)oinr that \hould be considere.l clinicall). Chil
dren $ith VCFS r.e irequenlly tesled using a strDdlrd anic-
uhtion re( 1n shich $ey nray sho$ lhe capxbilil) ofpoduc-
ins dl or mosl cohonants rccurately al lhe single $o.d le\el
0.. . .^.rir.rr. g J rr .rop. tnr |.r.|J..<..r J. 1.on:rnr.i
cornecled speech. A dilcrcpanc) bel$een idicLrhlion lkill5
for single-lvord productil)n and connected spcech can hare lxr
rerching implicallons. For example. one \ubjecl in this \tud)
presenled Bith pcr\rsi\e glotlal stop {rbstitulions in connecled

speech hnl dcBonnraled rhe caprbilitl ol p.oducing all cor
sonants lccurxtely during a nandard aniculation tesi. The In

di\idu.tlized Education Pldn de\eloped by thc child s school

dinricr reponed )ro aniculation erors and iudged her ro be

ineligible tbr funher speech rherapy brsed on asses' enr ol
anlculation in elicned single $ods. Such cales Poinr lo the

need ior samplnrr ot articulatior ir both single w.rtl .nn ..n-
necred speech conrcxrs. Furlhermore. in young children with

VCFS, i1 is inrportant Io augmeDt trMilional as\essrrents ol
aniculltion. Recall thal lhe nrst comnonly ulilized measurcs

ol aniculation compare the child's produclion! sith rhe adult

model. HoBeler it is laluable to examine the child s indilid
ral speech lound ststem independent ol lhe aduh model This

is panicularl) importanr when a young child is hi3h1) unin

relligible and lhe arerage listener it not recognizing rhe sound

substitulion pattems. Funhermore. accuute descriplrcn of an

indiridual child\ lound syslem plovidc\ cntical data lbr de-

veloping optinul treatmenl mrgets.

Afthough the speech production delicils demon$ated b)
.hiu <n .irh \Cl5 ha\€.'- ^1trou..rnpdJ'
tion, rhe] may also ha\e more tar-reaching delelerious eftecrs

Children $ith VCFS have a !.triety of psychoeducational is-

sues and are more likely than orher children l\ith speech pro-

du r.on n p3.rneflr rii r(\er!e lar!e DJ r.-c' oI re.' rr dn

earl) age Io asse!! cognilile. psychological. and educalional

.rn.'i. r ng The int,rrren ldrti.L-
l.rrly the high peruentage of glollal \top contonanls rcsulting

ir \.vere intelligibilily impairment. mdkes such te\ring diffi
culr. Olien appropridle .esponses are nol recognized b! an un

familiar listener and lhe child is nor credited $ith a conect

r€sponse. Therefore. care should be exercised in conducting

such test\ and interpreting the results.

The d.ttx liom the present sludy provide a delailed malysi!

of the speecb chamclerislic\ of a sdmple of children with

vcl \ \.r. , ,rL-rc, Jr< lequi. r. J(o rn oF'rlJp.nc rr,r. rcn_

rion \tudies and subscqoenl treatmenl pa.adignr\. Howerer, to

date. no rrearment studies ha\e been published. rnd lhere is

litde consensu\ regarding ihe app()prille cour\. ol trealmcnl

for lhe \peech and language impannenls as$ciated \irh
VCFS. Fulher research is needed to elucidale the proliles and

devekrpmental course of comrrrunication delicit! ii 'hildref

;rrr.rl.de,r.rri Tltrurhois $ouldl'kcu a.l'no{ledgc Robenl Shpnnt

.i. Ph D. hn dsArm.e in llN'ri_ine nLb ecr aid ior mxjor c.ntibution\ io
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