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ABSTRACT

Il ntrodOcbfani al clefts are one of the mos:
associated with serious éaresaurtghinccad mypé&n oo n
mi ni mi ze t hesei nheotrldetacpi eblkeem$re highest |

f oprat i ngdg gi cal repair of the lip is the f
bet wsewrngciecnatlr ese t o current advanced medi c:
performed i mmediately after birt hc alneardl vy
tammprovement in the occlusion of ,itthemayyn

have a enfefgeactti me si ze or shape of the dent
tension after the procedure.

Objectives & desThbe méai hhebj eseawpethoovii diehiec
comprehendione hédvelfoect of early neonat al
anglrowth of the palate and face in patier
compari om maitigrowth patter pg ob@dthe sp mmeen
t heissi sdi vi dedt onaoht woe.plhhes d¢oobp amtdit atndde t h e
focuses on palatal and faci al devel opment
neonatal cheil oplasty. The s edcecan dd hei dn e romg
devel opment of the palate in healrtehcyt i iomd

asymmetnr y dloataigeen and sex in a healthy popul

Material s : Bhimetthhhelsi s condiiptebl bEati cgusnma.

al ., 2020; Kogejovs8 Jaklovsg eat KbOge] @0 1] ¢
ehl2.0,23b; Harngd)kRaéBBe e @ulbded s ecechtd m ntshxD ev al
pal atal( nmb8@®hd f3aksadnre = oHARA) ned [ ongi tu

transsyer¥$he presegat wiadsearnmnnlgei mdl pd®bands,
various orofacial clefts and healthy indi
birth to ol der addbhe hmedhidbdrositeaighy@ @ pyeacispl
geometri c i maerd hnourdettirv aarnida twea ss tcaotmpslteintesnt e d

classic morphometrics

ResuThes results concerningnpatirényt £ hwi tdh o«
year s aofft e,gee)ar | vy n aosevannaal r iczheedi lionp | tahse yf i r

Longi t madripnhad metal yses of dent al mo d e lasf tcefr p



early neonasabwchéiatopluasiny the first 12 mont
narrowed due to unrestricted anterior palatal
t hseut Dueing the firésoere2wmentathsoohol resesfrictic
posteriorly or i n | engt h, whi chn mMaesalcohnysi st e
populoartpaotni ent s oper adgoad hoomo eatfhhsa.nf acesagé pati
with orof acsiiaginicfliecfatnst Iweraef f ected by the pres:
years of i f e, dependiBag i smah st hreestisreewseiroint yo fo ft
oronasal region and foreheadyl omr orteggisormyn, odnd
di spl acemenbmptr eldeThoehrceo nwtarsolnso progression of
increasing age; on the contrary, there was a
The results focusing on a healthy popul ation
(80 ywemmresgented in the . Tsheec othedv eplacp meorft tdfe a hhees
was -lniomear ,wi tfhemalberseak in early puberty (be

termination at 15 year s, alwdall tehy npanadtes wehse o

with a duration of at | east 19 years. Sexual
from 15 y®arsecbifiomgl. asymmetry mani fested it s
healthy population in both sexes asldi ght egch ¢
convexa@e of the midline, resulting an a clo
counterclockwise rotation of uphethkcowge bacd0
year s

Concl uLioomps ehensive analysis of the entire 3
g e o meatnrdi ccrharsph anmeact oin¢ $ r med t hat patiients wit)|
early cafittdrhoear | y nedmam agr ooMiehi |torpelnadsst yc o mp a
healthy popul ati on axtda msharrigd ctad a@p earvaetcead) eard f w
t hrmee tThhse. r etshpdrtes emit abieh easpipslliiendi ¢ al practice a
the revision of disaggonsdast hper oketdaurrmisnat i on of

individualized therapy.

Key woQrdosf:aci al clefts, g ¢ @ sir piho mendr ppemet r |
neonat al ¢ hsecialnonpilnags,t ybi o3nbedi c al ant hropol ogy,

growt h, faci al mor phol ogy.



ABSTRAKT

Dvo®r of aci 81 n?2 r ozryetjNipays tjNs og® cjhe dwvroow en T ¢ h
kter® se poj2 se kzo8wdgkiangig hekddnr oatel pi evnlachhn 2 ¢
z8krjoek Tel i mi nace | i mi ni mali zace tDchto zd
nej vygg?2 kpvaacliietnytaT§ o wiSti sn2epsig @er i ck® repar
nal asovgn2 se mezi oqd leiddrual éeidsedmmli ka gpor Kamaool viilgitr
medi c2ne&h mi keimo epewnv&didka nar ozen? (1l asn
cheil opllaasot iokpae)r.ac e | mPp @ e nd eRrwttkol alal eveebol | oSur&nu?, h o
druhou stmTadrunmigdaatkiowmd na vel dé&onsoboalnedbol &
obl ovlkKTis | edku zvi gen®hlor mkap Nt 2 tk&nhN po

C2le a konSepge | p? fic €2 | komptl &@txon Dyrizdhmea m@d |
neonat §l n2 crernfl ®lpdigsisit ipdayt euaapaa carbdlzinlTems ty
orofaci 8l ndbhhedemgh®pfhosm8l n2 rTstov® vzol
Kdosagen? tohoto c2l e jreozup®e kin@m§ edno§ ddvi csue
ast NDgejn2 | §st se zamhRDSujoa ofacvlisd mj2 mpatrroa ¢
neonat 8§l n2 cheiloplastice. Druh8 a dopl Ruj
u zdravich jedincT a vivoj emwdkdud re kga loln&v n

popul ace.

Mat er i 81 Taatnoe tdo dsye:rsttagtves? s @uuilgaidou  #ak?P ovg et
2020; Kogejovsg§ Jaklovsg8 et ala. ,Ko2@e2jlo v 8K oJgaek
al ., 2023b; Har nByWtko v p ublwltliykaalz.®l ogeBag) na h
patrovlichn d@elplovrchovich f &aai &l e n3dx h
| ongi tudin§l nPY eiz etnrt aorvsavne r zvglil znkdlkn® zsapherknt or vuarl
mezi nRNg partTSzinTimip aocriocefnatcii 8l madinci o1 @tsR®y n
a to ve vhDku od na(0zegM:@ oldotl WG Jdg % rd onsch PlZ]e
geometrick® morfometria &dymaokopodnmMlan @es

mor fometrie

Visl e¥byvn? | §byiy ps@mari zovs8§ny visledky
sorof aci 81 n@rmin ®mo A@tt Rpw o rpkd9t oupen? | as
cheil o.pMarsft o ket o h g k ®uadni anl 8l eny?t § modepdci ent T
sorof aci 8| np2omil arsonz® tnlepoyn a u & 8@ a | pprhlelglkhow | @rsv r



12 mNs2cT g¢givota dogl o k e d Tzs¥hgeednk2u  anl evoenoel z8&r nn®
anteri ormpravkeambT fitac mug 2 c?2 m 8Nbakmemr satochyl2 mD
gi voteaprsoek 8z al o omanposdt erTisd rum2pdact 3 h®Y & ¢,

rTstov® otdprod ¢ Madour my | i pacientT op8eokanTch
mNs?2 ePN&@bI i | ej e opdciaent8T n3mi prrvoz2gdMpgyv dow | ly e tve
viznamnhD ovlivnhDny z@EY%tsdrmrsdsdt 2n ar ozz&vtaypnuo s\t i v

skomal ou byl a u pacientT pozorov8na retruze
supraorbit8ln2 a ol n2r cosbtlcausct2im av MpkSend swugnaukt 2 n ebb
progrese odchyl ek, n apoomaggkivch # m® mw cned réf poyl @eoga e

pacientT.

Vdr uh® | 8sti pr 8ce byl vy pSedstaveny visled
opSedgkol nzho vRku (6 I\¥tv)ojd oz dsrtaday®@h2av dpkastpriBal o s
nel i ngpSremau gremrr@ pubert N ( meuzkiorlMen® KEt dcet y)
zat2mco u chlapcT bytrvBEwdm mani aPoOkd mavhet d 9t
di morfismus zdrav®ho Diat elacibor §lpnat randy noedt r i %
popul aci projevovglednowt bbolUclponNkRe?T @ah vkateg

zpTsobem. Oblileje mRly teAidetnSed,vyctdujsrliestd | no? r
knat ol en?2 horn2ho oblileje ve smRru hodinovlc
hodi novT1 cho hrluavinl2e kd i meorr & li ysznouvsa nb®m vz or ku j edi r
dat0 | et .

Z8 v DrKyomp | ex n?2 anallza cel ®ho povrchu patra

ak | asmacrkfRometri e potordfidai §lgrp2omia arsama®] tinfkepeyn at § |
cheil opy lkadrugadE®m rdPetsaw® trendy srovnatel n® se
pacienty operovanimmpr otl caksd ITeadymen Scemehs ¢ hé h .

Visledky t®to kiirifide kl®z @ rvawi g23takw soul §st revi

di agnossttarkoyvean2 %]l i nn® a individualizovan® ter

Kl 2 |solvo®raof aci 81 n2 rozgt Dp¥k, age ket rmackh® med rr fi &
neonat 8l n?2 cheil oplastika, 3D skenovgn?2, b

antropol ogie, rTst patra, morfologie oblileje
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Fi guk esclheme of the application of machine | ea
treatment plan for (not onMghanRadiemit setwi alh.
Q72 725 T TSP 2.0
FiguAestRhetic results in patients with compl e
years after early neonat al cheil oplasty. The
MUDr . Ji S22 .Bor.s.Kl ., ...Ph. Do, 23

Fi guRreep3erative (12 oapesadf viei (4P awhtmesstof | i
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FiguSehé&me of the modi fied Veau met hod for pat

surgery. (2, 3) The VL1 and VL2 mucosal | obes
the NL1 and NL2 mucosal | obes were fustehde t o r ¢
nose. -qp@¢r #toiste condi tion. .Ada.pt.ed..£3d2m Bor sk

Fi guMieddl e ear secretion on day three after b

FiguSehd@matic representati oinb)ofi ncopraet iseknetl se tvailt
Modi fied according to..Gmahel..&.M¢:l.l.e¥6ovg (200
Figubef©®erences in the upper dentoalveol ar ar
to controls at 3 (first column) and 15 years (
arch represent t he di fference by whi ch pat.i
dentoal veol ar XhelcchnekAd apdtear K.a.,0o.m&..D.a40 81 (198:

Figadfendmar ks applied to anatomicalflayxesi gni fi
Based on these | andmar ks, further classic an
perfor med. Kindly see more information in Jak

(20 20308 ) eeeee et ee ettt ettt ettt ettt ettt en e 5.1
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1 | NTRODUCTI ON

Nosyndromptete oftefsolapadaddoff eaéatetyp
mal f or ma & rceanuss etdh abty numer ous devel opoment al
combi noaft i tome sper einpad aifiddee se defects are caus
embryonic Hbevetthbgpma nghi )gtelst at i onal weerk , wlt
pal actgméattude pTypreesr loyf. clsefvtevraarhyy depeamnmrdi |
when the f ai lbuergeamdf ho hhealspedflce® s3r eval ence o

clefts in the Czech Republic, based on da
| i ve (bUirrbt§msdvg &Rk Y& 2018)t hoiug hsitdireirfei cant
with reshpectyptroor severiaystofr cleft, sex,
Orof aci abmatl eedttisal | 'y dev darali cswaur ltea ldtfthe pr ¢
patients, i ncludiingsuli¢arci egt Ilpr obleems oped

compl i cathgromwt H nand devel opmewhi cohf ecéaanc i a |
asymmetrical or ot hphwsagpmaded @atpieveerleynt a ft fheec

I ssuebsot h | i p angdgepaowmmedosote Igeey yi mredrml y c
gener al , cleft surgerisadsagwm&Ehebeotphpernt 0 B Mée 4
life: (1) repair of the cleft | ip (cheil opg
case of patients with a complete cleft, ar

columel,sepbadtyy trleeiipssi ommmad dbrf @<Tdn,@r st)i.mi ng
cheil oplasty is (@. Wamhmbydelkebatedl topiR617;
2028nhd thei egfalce priioxc ethase often deter min
bet ween adequat e s pfeeewcchuf @V @Il o pgreonettd @ a n d2 (
Wyszynski, 2002)

The timing of achrediapoapstlnsetngt & i Mesdur g esr y

bet ween 6 ahdefihwsekgeodhec ilomtsioen gmotshteiarppr
ti me on vasrucohusads atshtewensgghliagr maemogl obin | e
conditewnn.,The9®4)esencanomavahsigogly i antoed be ap
i mmedi atel,ysaét eppsdi bted reason Kluammedel 2Yd
Medi cal advances and current modepatdlimed h o
timing ofitnloi p h®umgegérkphalt aperiald., 2023; Wi
mai nly peusif oedead Itihmrag tloeaddysrcave appear anee

15



psychosoci adof dpateil optme ngaosli t heeri mpaaci ies f aci
ear |l i elrbolf redas tmignip r swedantl eiamdev el opPBems kT ,
TvrdekkleWmz& Zach, 2007; Bromley, Rothaus, &
201O®n thisurlmasiad, ps ot ociomtso caar Ibye rda on adteal c
(EHB, per for mewwveierk st rad tfeirr oti rt h, anSCH)l,ate or s
per f oartmeadp pr o k mmantt dalgyeo f

| mproved dent al arch occlusion itshecoEnisH der ed
childreompdigthd@ oc hatve eaardley glginm hseuraglewago | ar c | ¢
forms in thearmrdr cioasee ggdid ectkileear | 'y mepaut usf
orbicul.@ahis prbobsess is also aided by the ear
newborn during [Hheomshi/beottitd ne rheetcadtntgsy .$ phit het e
and t he tongue ( AAksi nan Ud lygtewmr, at@ancosmanogl u,
Furt herntmas eberefni r med t hatt hlei gcCjHs easunemajober ef
of craniof(l8BairalachHr &wtMor r i s, 1990; Bardach & E
et al ., 2018; Hof f mannovs8 et al .., 2016; Huang

On the ohkeéet ophmadit ycmay | ead to a change in t
arch due to increased tssseestegsi ymayiansg icm
therafbeet themagxiowit &w edfatiloma to the progressi
bone and the incSehweckeanditesKhsdra®dimgeesisd 78 hat

performing cheil opl astgyr omatyhl it rhloiulgiht trhax iwli Idd rhy
of mahxej | t he posterior width of the face, or th
affected by cheil opl asty.

The presence ofalowadmidfiteddatclre fatisn wixltlent 1 n th
maxill ofacial abnor malfi tihes ms dah ed $o plereeecnkt ao f  dgel
of hard and soft t i(sEspupelsey,orv afna cAiadls ta s yRomeetyr, i
2008Bowever, the severity of the facial gr owt h
original cleft ,oft hehckgvodto hlampatimheendlechni que

surgery, which determines the pressure exerte

| n orodbetraitooo mpr ehensi ve assessment of how and
t he gr awtvlel @apdnent of the ent(pal dmmagxei ladnad si t s
essenti al to underst@kdi mmelmaét Kanlowtl re2i@a5b Yodr

16



mor phol ogi cal changes in the face owitphal a
respgectage iasndr esleexvant for e sbhaathd | shdelgi nri
di fferences between rmowmnmalail teynsanmd ngatah acloa
determining accurate treatompenta,t i menitthermriam
(Bell et al ., 201A4T hiMattthheeswiss eati meslb nipol €cdo2n
evaluation of the effectthg®w foweadr laynwdnae®ivat al
pal atal and facial surfapasdipatpeaitas! | wilb!d
taor mabwt h patt erinhse aantdhys yimnmndeitvriydual s .

Taccomphi schimpe,attivee researcdi padedoi ntloetw
The first and core paof bDhethethbegswlowahp
focus on the devel opncemitlwortelnt boe opakcaté ah
neonatal ,chiaiolndp Il @asntgy t u diampaplr oArpd etaridiB)csevse r
Thikeyart of the research buil ds Iloabdroatgart
(Dad8kovs§ Hdf farha n n 2W8126& ta8nal .9,t hienr swhi ch no
ignificant negBCH veds mpakdcoorfdi ng to the
ubl i shed stsudciteesdf Bt soagi belly corrected
al at aJr egrudtviiceh @ sicm @ f aCtogqnaspsder i ng that the
urgerxpeicth ®idsi tnoweddt ihweweef fect on the gr
t he f ace eintdhgnatl alpeecsri @r i o;i ndiada@acti @ wimsi ve s

effect of the surgery on t hei sdeevxepleocptneednt

The second and c¢omplesonesm $tehsey onpoa rnta | o fd etvhed o
pal ate in healthy individuasy mo(dDAWheh de\
especdand pneageheal t hy podal atTiho s t (hAeasiiesod i ¢

-

at understanding the nor mal devel opment al
knowl edge of whamphl @x amad da tofhe ¢ thieoé pati en
clefts. By establishing a basel i nceanagbae n
assegssaerdeas of the face and palate that arfr

consistent treatment can be accurately i de
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2 TREATMENT OF OROFACI AL CLEFTS

This chapaerovpveeseawsehnt t beatfeor off akmeatvl ¢ dge
andopral laitrai t edat estt hter endsiittm thdenciugsamemenat al
cheilopglsasheymefpossi ble risks

2. Current treatdme mtn

Tr eat noernotf aocfii &l conesfttad tubkmdreer od d/vw anrgced sur gi cal
t echnodmapipasopmul it @i sciTpéeanime yt teaar @z éals Republ
devel opedsti angfestseewe rtanle s eachoincdh cwhoerrladc tveari zed by
post ponehhenmi nogf of | ip and pal ate sutrlgeri es t
curmemW.t h increasingly advanced ({teehaiigses o
curranwbyl dwi de Drpeandwitndhsag@leefatt ey as possi bl ¢
i mmedi ately after birth({(Hammdhucceahm | gt nelonatadl
et al ., 2023; Ngo et al ., -D@2ipkO®palO02Amai®amrain
al ., 2023; Wl odarczyk et al ., 2020, 2021, 202

A suitabnce racmtemacsgthd n  wtl eerfot ,wshuircghe riys currentl y
clinical testing in | arger ani mal model s. Il mp

bone defects wihahwadezea@mmst f @t end ta foineamu tmeard o mo d «

sur erly ver et al ., 2020; Ozt ¢r kgr kDeKacia,go8enc
Zor , l nangi |I.No &l iKmirtagt i200m Bafx i mmd @ dhyabsglrlzoewet nh

observed, potentially eliminati nFgurtthhee rnmeoerde ,f o
i n uttheerroapi es can potentially restore the mol
growth and fusi o(nOloifv etrh ee hpEaal taitsalf  Gpf2l Gajitacless & e s u | t
i prenatal screening and the subboedwsingkyot ent

i n utnetreor venti on are reasonsfit@antoptt mBmrecdnag
ut esrua gearmp | beemenn tcdd nitcoalc oprrraecctti coer of aci al c¢cl ef't
of deve(llOgptkneatt al ., 2016)

Ef fsarteeimmagde at sevetreacdhiienveet besti pps8sabl eepos
out comppeesr f or mi ng si-mubhgansesmatgiees nutmgy hwaittehf & |

| i p pahd&i e-g1 asguer gesr ya hi ghly debated intervent
showliaagour abl e resudttesm kedéveceés, omhenolr@emhg!| ogy
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unkn@awmr t Hereegcadmeer ns abdude drmieomd Xielclt obac
or increased ri(XkhnohrceMphicat 2dil89 repor
surgical compl i c dtaisodesenande aoif wuptlh abgaal nsguyr g
(Guneren et al., 2015; Hodges, 2010; Kant e

| m hceont ext qgfiigthi st eérmestiisngtagenoeeat hatt s
mont hs forfdmnmwyee ks t ohalsO dnecemtbhysbpeddg(Z2®& 1 0 )T he

resateenscour aging, with no significant surg
8%of patients requiringowegsecondhsupgollaém

iI's that the | ¢ $e dgi tpuad-u panitass adwbowghi gh an

up t% 4mO the | ongitudinal observation cou
The efsfiengttl agfegesr y on crani omaxil | d®wifascibalenr
studied primarily in pati(éotal epzirdarozlii cokr

Dudki ewi cz, .& CSoemmpba r i2s000n9 )of cephal ometric
an avagafge8. 8 mdretaHdohywirtonl s showed shorte
posi ti onmanxg] |oafa twheel | as a reductTheondeédagr enea
abnor mamhi trasi of aci al mor phol ogwhodiudhdeo twe
singtlteege surgehy andneuhdteiasguer g eCoyr b o, Duj ar
Maertel aer, Mal evez, & Glineur, 2005; Fudeé

Recenemays positively influence orthodontic
withmabefundergoThe aseobt@iestamecell s for
the treanofeait € Botfs 1 n or t h o doontthiocpsaseadn rtesrdteny
beiwigdely discussed. Stem cedlleafntbisatt e mbeep
i nto regenerated ar easai nleckde aButuméei ngetobt
or regeneration qfSafasor beMdahdoanh. &Diddosuaer
engineering therapies b & sdadmeonns3idhnedImafp @i a
together with the synergistic action of o0s
be beneficiwalt hfi@md eéfatmse rotfs accel € MatrDOtedlgqn b o
Campo, - Roszfhézs &. Rojo, 2019)

Artificial i ntelligence dabie) aapnpd inmealc hiinn ed €
ort hodMothiac®aahdi mi etExamp| e2 0@&fl ) Alh ei 8 stehhi s
agliagnostic imaging, det e¢ctHwamgofet,caagmdl c
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deci-madlinnfgurosmbhegi cal (er gceduwmrdh dCrhaoti h,i c2 0LWr)g e
are schematicall yFadi alstgradwtdh i and&mighi dseptes:
could be more easily diagnosed (®9sngg ®&uBbomat
|l wamoto, &.ChenaddDdD2Dpn, Al can estimate futu

Patient Records

Learning Model A Diagnosis Eksififig Model B Treatment Planning

1. Cephalometric 1. Need to Extraction

Landmark Localization 2. Need to Orthognathic
2. Skeletal Age Surgery
I 7 3. Vertical and Sagittal \ : 3. Extraction Pattern
Skeletal Pattern 4. Anchorage Pattern
- 4. Facial Attractiveness - 5. Etc
.
O

Diagnostic Casts . 5. :fdgts:lape

£

Orthodontics Photography

Other Relevant Records

Fi gadAecheomhe t he application of machine | earning to prov
for (not wntlk.) chdhaddttod afmraRanth i mi(2 &2 1)al .

2. Zarly neonatal <cheiloplasty

Il n general, cheiurgeplrgst Wat s paaheeht ssitwitt h or of
performed as a suture of the sofamdt iasmsatesmyof
and to reconstr |cCtastskee | naPDalna &lilhael, B HNE yt eor |, 20
i mprove feeding, ensuteaenfdarca g ddteadgd eodpdnhee ndte veefl otp
Eustach( Bh) tthuebreeby prevent i ngmedwngtlh ceaftfiuosniso ns
(OMEBNd aomégxeel | ent a(eBitthteeri,c 2r0e0slu;l taQhie & Al
future aesthefpiat i iasgppamdadamentoafl |y influenced

reconstruction, which var i easntditepreonfdgsnugr goenr yt h e
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The safest timing of chei hapl akemessedr wl d
studi eHsa mmeo.ugl.e B 0 gWa | eeBSttogve k®evt al). , TIR®O 161 mi n
t heCHnay vary depending on fbkel spwedi byceaa
anan phef eoknthe.Thier pa Erfpeorseierpaoep sur gery of
from t her ihli esOtecstt iadd It bpavebdl iicrnaMi il e | mgen & Mu
(1966 )whieshsafi beehfiogghder r-aper aotfi weoscompl i cat
whoondbt meet this rule. Ov pr o ghhees qieesdter 5 0n
met hods of preoanbvtbhbciaapeebadygadioat edandnom
advannesenat al haanvaee satl hl poswseadr e epeyr f or med at a
(Harris, Oliver, Sl atar] itMetscco tald,v a&h cMcEs s ,f
are needteode stool vheeltphe questi on tolfseutrlger mo st

TheCHs the method of first choice at sever
due to its beneffavitosuaawhlehi d nahddée eal i ncg
psychosoci al I mpact on tahcec eilnedriavtiidouna l,osf aenn
i ncluding &s ewaslisfhesapsi inlgggyeef f ect on t he al ve

of hospitalization, minimization of artifi

Il n f avboEeGH dfiogher rate o-bpewabi det lygsmboepelnpoa
observed iinsolndtaend swhwa ftuhn deaanpw dyrtisi unr o ehhey e @ r <
weeks of | ife) wbompandearttheentl hoep | qatstt iyeeble s we
andhrnmoent(hSst ant on et al-Whi t2e0,2 3Ku eNlerat h ®r t e g
Weat h-&vhi eg, 1987 ; WI oAl asrtcugyyk noeyp na ketv,adduazz gep
the efficacy and safety of thta £ Ghtewwmodmptahra
the two surgicalrreptotsogmlids i saotdlegandi foff e rn
mortality within 30Opdarytsi vad t e h isua peea at, ir \@pd
bl eeding complicathis@nsi;gmiofwiecvamt | yDhéeo EiCkle

these positive findings, f urttehremm esftfuedcitess o:
on i nddevwieduodptmesnhto ud aln ailtdheartdodt he ststdhy o mlayg
sever eundll edtltgwhaelrtetaes r at-cep eorfatp ot compl i cat
related to the severity of the cl eft, an.

observed in the mdstp senwde rpeaThleit leaatteBrCadP ) crl ee
compatidomes®t di ff e nesv amrsreavireyeintdylee f t
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The aesthetic result, i1including itenealapgteiamrgmnc
t hceut c oncehse i d fofthleaseEGQH t akes advantage of the n
present shortly after Dbirth.odht dagpgdmgtibety,

neonatal period, result s iisra nfelsd eialdisl ittoy beft tkko
heal ing, scasanoiglse bl er nas alHaamrotuidleahg ee tf carl mat
Roohani et Adcor RiI2gG3)t o sever al studi es, t he
frequency can be compared to the traditional
overal/l faci al attractiveness anf Geyptmet ey, o]
Hentges, Moss, Short, & MNevawyt hebDéds, Rbohahe,!
and | ongitudinal compariveamsuadi patbhinesleixy a@aper a
mont hs of ageQpeirnactliuvdei n@u tpcoosmes andara&ant hropo
needdd.houghcaheo &€gMHeat er ri sk than | ater surg

performed by an,wixtphe ra etnhacardopgoles geetoenve eval uat |
2. Benehntdswmifskarly neonatal cheil opl ast.

Early neonatal sehédrehtegfhdsi ¢ widety TAcsepted
S uUbc heanpptheartshh & eismp ¢ tHeGlhc ea i evi ng ioophtiilndarlenout c
born wshhuwt cdlesfsa mentions its rare risks, whi c

seeks to minimize

2. 3Stdml i @agd aesthetic outcomes

One of the most common complications of <cheil
scar ,capmmahionrdi cati on f or s(skeecaornnmlaarrtyi ,c oB anedc,t i Eorr
& Levins&xcebBbhetriegatetiperisgpser at haee sbaen

observed after ea,|as ndtoaBioailsnk ¢ h eitSitapnltgosnt2y0 1 2 ;

et al ., 2023; WEoddrucatty kocneat bBtasi a9 2@howr at i o
childremeopadwmdda)y s() comparted tcdadtihhes migaes toyf

t hmoent( Mat eu et al ., 2 0.JAG ;tee@gnutn wips § oeton&l ye a2l
of ,l itfhee scar i s cao nmpolwédttsd IByo efs&kd | eed Tamids, i2s01 2

assumedbe due ftooewme meiad ti emmgt, s wdhdwirscehd di f f er ent
i mmunol ogi calpoptwatihglae¢ i hgamodiFi basbérmasts anc

keratinocytes al so pl ay alnhieiffffreegaam ttame a ell les | onf
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i nf,aamtdsdisf f earcecreckeec arnt elaé d ldiEe®gr o mp & roeh@ H
(Givicovsg. et al., 2017)

Early studies revealed no signifi caonft tdhief f
scar cwhmoragrionugps ompaer by edd@ao dadree et at ., 2
White et.Ralcent h®8hmmdveevser r epeat etdnley rafd-h c |
onbhghiavesod aesthetic aipperacames | ofhetdh e ps

nasal symmatntaypoasrmddeédwecti on of secondary ¢
(BorskIl et al., 20Mc7fHei EKqr skflaldti , alBondd@®h
Wl odarczyk). et al ., 2022

BCLP

UCLP

Fig@Aest hetic results i n( BGLUHA eant tswbhG Lt Bh)e aldshgedr e teea r ¢
neonatal Thei$opiaapgef at pei vate dat abase of MUDr.

A relatively lissehenditdhmmecared biuter atur e
pliability of neon@H alwhccaenhitB e dgé o atrtest ort
physialsgyintmathraisa | mo(rFplhoorleosg y& Shet ye, 201
al .,. 2DHi79 increased plasticity is caused
transformi ngbi gnr avetshp biesmet aeosed | evel s of c
oestr(o@oeenls et al ., 20109Se vPeertal§ hdewterfogrelsea ta |

t h€HEan achieve the same plasticity t,o sctL
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as seen in uladanaglrwedlmernt mbainpd rsé paanigdeast iadx
mont{Mmd ti guppe et al ., 20hb6s Wisgsmeppoyk eadt ial .t
cas®l otlar czx &2yt iarla.ge documeat iad¢nhmna msd owi ng
po-otper atsaxe rsdmritied@ced i n

Fi gBPreeper @1 2 veayan o fppeairtfad  vmont stsatod dfi ed#®fi et wi t h
t he EtCHHdega®t of (WBodayszyk et al ., 2022)

2. 3P8ychosolxteiang wend parent al bondi ng

A visibleopkehti oe poat on t he tfheendilBAdua si g

psychosobéeahg,wel h-ebtdemg beldy i mage percept.|
interactions in adubeppooduniTheg EC€HNnorf mMakrsze f
and aesawveerty cesaralty sapagieti Veapsywghaoloogi cal i my
and their family | ater in |ife.

The birth of a chimadposwy ¢ holoo @if @azli aburcdedtf o ¢
which is significantly higher compared to par

parent al depresshenchmyddlse mandsednwi th advers

terms of parental attachméBorghieveatrajectO
Hershfield, Seifu, & HayaresHo r2(dé B8 ditahyyt ge et
the situation in Texas, report that <children

(in the sense of neglect of supervoshem or m

congenital syndr omes. | n sd dychii tfii ccra,n t colmeefgta t li ive
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the nootehmoti onal relationship with her chi
condi(tBioarn epe, Ay, Keri moj,l uanvdée¢adampads&r €@
moticerri | d rel ationslkBpsgbandieaet!|l palbon@Ddg)

These negativengdratsnealulgpmec esr |y di agnosi s c
all aimgarent s meinmealefpoarr at i on, i ncluding p
(Daval bhakt aAl&t Haudh R2O&O&Magt al detection i s
di agnosi s odi somsadlhdabhfdngémé tstudi es Report
of pamertvamer besaformed about the manifest
foefResbbins et adt ,20283 0 el BOWEp @l t t hat
parents aarbeotuhteaf presdnce of a cleft in a ne
a very critical time for the mother and t
consequUbec aeignapta avtep a rgernetast eirs dependi ng on
cleft and t he,alnedngtth iosf atlrweaaytsmeandtvi sabl e t
clinical psychol ogist(iWeabys&oCpasehhe hébid
202

The decision to proceed with surgery shc
environment Tfcohri |edarbloyn dnmontghf eormhhei cfhu tiusr ec rpuscyi
devel opment of the individual and i s pri ma
ensures that parents {®ake ntghe nh@aspgi twalo swi
who can be fed mor en ge assuiclkyilntgs lereetfalf agpo.€ du ntch
early surgery has an irtsr emlyadced-boegda ncgafl & enwdet!
chdsl i nt egrati dnmMciHreti k teheTafluacnhilayao @t al ., 2

Al t hough sbtde not wsdigens ffi cant di f f ebreeinncge so fi
mot hers of ionnthaaoahat alpley aaed mot horerat hoée ct
montoisargel 8t ade, Emer son,, & He epeodd faehmdeemmg a rsl
antdheinf ormed deci sion abouttakRenti mt olghaeo t
ECH is also the preferred chhpiecamefdnmdo ot |
perf orm baeatstseers sments ek b mpvehroe du nmteatgdn | d ueg
(Petr8l kovsg et al., 2015)
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2.3l Bhproved feeding and nutritional status

The Am€tetamMCPanathdssoicalati on considers the nut
orofaci al majltefpti ct. o Ch e fiampkaing it@nfda upraelf entigex

to inadequate intraoral prpeasmiulrlea camamoheneeg | nab
bottle in the moutwi,t hl efaoda dndyi stiod kdeigfufeinctu | vwa iegst
(Boyce, Reilly, .SPkhaatemvt& Cigfefnieq talddhit §)aor al

presduwrrieng bfeeadiiseg t he or al cavity is partialdl
( Rei d, Reil ly,.D& eKitlop @threi dkn,saufG@)isendr epratssuir
nasal regurgi ti att,iakoeg u gehxicreg,sirveef laux, pr ol onged

i nadequate( wghkwalranRaprpa, & ShalfheevZedilid;y Kaye
t hper obdementdise otnype of <cl eft a(mReitch,e 2M04) al s

The ECH hel ps tocreasteos es diitpatflusiuwdremdugctei so ntsh e
ri sk of,aamgdpi mat o eBsr e aosotdf e endiarkge .i s t he preferr
infantdhealk&€€dlause ohuti tist ipomaleganngsiymmoh olgo giat a

beneffdaths | am & nneoNoh eproseér ati ve complications or
appeahaweedeemreonnstrated i 1 CbheastMadschahihi s &
199RBRDeastfeeding, unli ke alternative feeding
doesi mtoer f wpenavi hbaling and can therefore be
surderay sunaka, Ueki., T& eMapka smottiov,e 2e0had$Pescot of br
beewmnf i rtnreerdnvse hogfht gain in newborns compared t
met hoBesssel |l et al-wh,i t20 lelt;. RaVg.at 62§ 2)wei ght g a

genersdaludikarhbdr a etevallswa(izth2a3)yaen E€CHBS@H d t he

Pat iwehnot su n deearrsiieyndheardy si gni fi cagafpomreatger wet
24 montohpse rpactsitvel yactioempias ewdho unsepwkemehbaedr
with nasodldienggl.arTheo results suggest t hat t h

di fficulties and reduce malnutrition in chil d

On the other hand, there are cohienartnisatti hoant otff
breastfdechitegupheéeenkionf csoknitnact may al so reduce
(Moore, Bergman, Andriissontr &gMad lsEurdi \8 hdyb )

et al, WwWRBO02Dpund tthhheendt hf efesocegery,, artific

and hospital stay did not have a sigtnhef i cant
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ECH However, the studlyr éha gtiflelgdutysgsint at e ay |
| mportant for breastfeeding rates.

A st ubarn Dighowdr (i 19 &6 pBohfettthwee i ght gain of Dbr e
after chaisl opl gggteyah enlcthh g rHomaetv eorf, al | tF
breastf eaepgpdmngd sitti [ dhooth i thidastod bbreeast f eedi n
economi calf emetomgpdaroefd t o alternative metho

2. 31 thpr osvpeeda o ld ihmedgervel op ment

Patienosmpiveth cl efhave 7T acddepradat @abacongdgu
defectlated to midulteh etahre pnaatjhaotliiotgyys d eneali @
effusion before( Klhe, fliresrn, y@miwh eo&h eSahrifiamog, d
resul adndbroml|l function of the Eudetnascohri avne |
paliatnidivat or vmusc¢lpas ai i hiuggTheaE@&di snunabl e
the pressure in the middl e eami dcdd vei teya ra nedf
(Hei dsi eck, Smari us, Od2nke net &aPIB.t,e ahgkx] )ar 6
oktar dpreurni or ati on, tympanosclerosis, conges
duet hB®f and muscl(eBedygyfthundt i &MOTIBe Mo snt, Ki0¢
complication is varying degrees of  htehaer i ng
OME due to the higher viscosity of mi dd|l
effi dileypnn My 1 | e r&L oh°masfAsdc@iby;r ov| 2 k .deaming RO
should be prevented bhbhpeaatmsge al i t,pagadt inNpdaley
hearingandpeeommuni cation skills | ead to i
socia(Cbapmase, 2011; Hei dsieck et al., 201

Technol ogi cal advahaeis| imaatd ednbler@eME i wat hft E

coll abormaedioatorfiacayngol ogi st , pamadtiangua
ther@@hamng et al ., 202 2; Schoenbruniher et
mul tidisciplinary team mudturifogusada®e nsame e

patients-opeeabitveosttsk@MEf Sidaervmd o i Ngnde,
Ameri can AcademyiHefadOtamlda rNvercko |ISougyger y Fou

usoef a ventil attihOeMEtiumechiol dmee@emaga&t (hFieglht orni,s
Lee, Bal umuka, Arnej a, & Chhaig$ a ¢ ehdd tp& ; S
el iminate the miaddlod&wee arc c v axc Ut abiree ddnrdafi fnuesdi oo
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the ET, thus preventing itrm@MEBE(nbmhaatrinoan & nNla ntdhae,

2009 )However, the timing of this procedure 1is
surgical repai ra fotf eatnistelete rolff ymp € otohEeME. hht &1 e
ialesontroversy as to whether the procheedure i s

ETdi spl acremetnher ¢ drapgeltioda@i.8,ons

The ol preicildadpart ments i n itshdee blelrac hi Repubi gaos ¢
OMEduring thearfgiergearlliypi dbalntd gtoloed neonat al p ¢
Ot oacousti,c sdmingdsgia am s2fiRicg dHiz@ 0 O yt Fimpan amet r y

per f obrefecdhe .E@®H ddl e earsseggetbéedmi croscopy w
paracentesis followegeby oasneidr atin{ o uifdb icaat edr eta
al ., . A202Mh)e same time, the concentsacieni ofh hy
i's deter mi abeed ,anwhiincdhi cat or def,asthe bewesityabt

-

aroef t eni hopadi ennfsa wacuorarbslee oi{ Kbhegédaf.etct al ., 2

Figd€endition of the Eustapghitnsitdbde(loefThfciagudrreclt dfet no
i sodn fied adauad@wkwdéngalto (2020)

Speearhd | achegwelgep ment i s bweagladp tvaerd wnopddlecit esu f
(¥ ), woedaanccchunr some cases after palatal surgery
vel,umhelram or onasal fistul avdlhagh groengearanlsd cl o
causes wpirobéeaemis p(rMidiudcitnhoanl | , 2012)

The VPI is the cause dfncd aadd maggarsy eemxédre adhe | mryo b
with complete cleft or i solBaotyecde,c |Kefltp aptarliactke,.
Da Costa, & fMourngdant h@az® lugn d ioviBdual s with submu
s ufefderrom t he diasnea & pieredihva tdhuearl st ywp dl<sh ea fr cslpeefetc h
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I's characterized by increasecmassadlonrsspacrrsa

articul ation.

Prevention of tdioeeVYBLIiaedcompeércpbsons, S
be achiaeavpepdr obpyriicet lefchypype and ti nmbiyigr gdors u
experierxe,| udihemyofesence of cran{bé&adhaetr
Breugem, & Van .PerasMohegnHa@Dao0(@?2 0 2Co pepeanr, e d&
the i nctinlePhcbediiveaelnateallplesyu rdgrentaydm® ntoli s)a g e

and patkteral( peurfgpearmgan talts agléaltaenrd f ound t h
devel optm@daPtl ovfas not signi fit oassuerlgyi cdailf fperroe
Howev er rweapoirnt etdhit hast phy at al fistula for ma
i n early repairs 8ahwWPIt hwaats tnhoer ei nlciikdeetnyc ei nc
operative fistula formatiioon than in those

Severtaldoas i premped ati ve cl eft width anhde it ¢
VPI after fohhnantdheesuengceaeya s, e dp Ocill @ed Ittadwa Id tshu r
was found to be a significéahwP)howe&v dra,cttolr
| i kbedcyause surgery of asvhdret edierfd sqvnmaityh e eissu
associated with | oss oAc cpolrydsPinoglwagn ceat] amo.t
ot her pal at al di mensions (e.g.pl dosthonil ar |

monitored to provi deabotunper eehxetnesnitv eo fi ntfhoer nee

One of the manifestations of | mpai ried edd mt
pal at e speedphaol &loicd WezHehtdwnt hiem gl i sh | i ter
Apal a))Dhal rasul ts of severpall adgteu dif ecsp a&itfntcein
pal aspesdhled ypi cal characteristics sawcgcth as
deepening in the a(nHaemtiiorovp8ar t2 00lfl ;t MNe spha Ik
Nozoe, & Nakamirha,r 2Q@) es reported a | ow
speech disorders or shorptaelnatnagl Niirre lyd hoand & n t
20009; Okazaki, KatBo,un&eOni Fukas, fo@hiBetr r i
i ndividual s with a hddweveramdtskcal lad wem pal
of t he sceo nsctt unddieselsa pe and onio rtphhendpagllyaet € nv ol v
t he pr ogerleesfsti opnail oaft eed ddipneleecrhatnhd ot her f act ol
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Assesgpiermgh and | anguage development in differ
chall enging because i hekedbkse tdaornegfiululdyi nmad n iptroorc
l ong period of képme .mi hsth etelcdti | ddeavied sogpemein

influenced by many different factor s. Howeve
speech anadbillaihtgipeasg € c hwiotl h-scyhw d rdaneinc cl eft | i p &
Il t was sdhihiwleadprrders & thloepl o oargeer tsipcewelcaht iaaon ski l Il s ¢

t o t heoifr tpheee(sGhnaep maagne, N@O0Od il gni ficant di fference
bet ween a group of pat haegeet syeads hewastdgmahsi d
in other studies, suggesting that sykdalsigg chil d
they (Broywe et al ., 2018)

2. 3NBurot omin@aietsy het i cs

Sever alhadteudinest rated a severe neurotoxic effe
cognitive function of ani mal s f o(lUooenwikneg, neo
Mc Gowan, & S.orTihiineo ,n @08 calf stdite use of anaest.l
i n earl,y dgibhvheemcy uncl ear neur ol ogi cal effect

neurodevel opmeptatoenbehaviour

Expert opinions on the i,besweverf, nmostatrnéeésaanmetl
that the period of highercafnasttelpyedofb iatge t o n
(e, YQu, 01 0)A sthidMaghgyi o etrepbrtdd®008at t he i n«
devel opment al or behaviour al di sorders in <ch
before theyeeaages oMfas t wi ce as hHogwe veesri, s nnbhe ¢
certain that t hswegieg nbigfiisseanpg p Idii ddteiremcef anaes
chil dhood. The degree of neurotoxicity of an
repettihe olnsength ogédneacthaponese thdeédie cexmaenpl e, t

ri sk of | earhnasngbeddnsdamé bwidatsee st he gneunnebrearl o f

anaestldeni ncasntdertende dur at(iWinl der aenta easlt.h,e s2 @0 9)

To the best of our knowledge, the magpati ve ef
beemnf iirnmehdu mafé#daseehaet al ., 2011; Vutskits,
nogventiwmsh yudywhere unexposed twins showed mor
exposed twins. Regarding intelligence quotie
chil drteimrt aeg @y@enar s who htahde uBfB# rogeotn eal . , 2015)
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Mor eover, as shown by the resulutss ngradaimet h
surgery(Wrodacozyk ¢GHvaal&s,s o2W 262heacke st heelsi ol
complications comparable to standard sur ge

A new anaesthesia protocol that seeks to |
agentdeswarsiWHeodd ahkyczy k. etNeahat €80%BDP under we
divided into two groups, wi t h,whiel egrtohuep a

group receivedbasxdneadeaoemilde nica . There wa
bet ween the two groups in terms of anaest:'@t
Il n conwheneiwbro,r ns are gestationall yhmatCHe

under meadicoeanldi ti ons and with mosdemat ana® s
with an increase i n caompd sdge(idcep hamtser Sa:
& BinghamWIDbad&T czyk lett sahloul d20b2e2 r e me mber ¢
greater risk ,afndhypmpewiaata@apyoeamplication
therefore opersiatsi®@rtcpoeti s essential-. Eve
operative care applSeswanodprém8llire neonat

2. Buirgmlot omolthe Czech Republic

Al pati ehéewdrsanedttheé g a modmet QVael.ERimg s o n
pati enXxCsL Pwti i\vidr ane t Hsoede .6Fiog pat BEDLPE. wCodimmpar ¢
the original Tenni s ar émvot Muudedistalde medief iodb:e
by ol dihegcl ef tl obaeesgenuséteaor @meadnpteme tthet t o
nasal ctalueppgranonddln BedoPobvesr & el evated on t
sided used to deepen theclupfpietdhreonabalbestrt
clefwads released and the nasal cavity was

I n the final stage of the operation, the ¢
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Figbseheme of the modi fied -Fé e ildoonnd ibmesiftanmoea (243)orr g eJrCyL.P (|
Th¥Lmucosawasl adubseedeepen tthhek mesobvalsl gledeepen the base
bottom of tHéo Jotmwealatd avidiapneBoif skim (2014)

Fig6Beheme of the moddoirf ipeadt iVeent)s @ tritltho dBICALnP 2p3g f or e sur g«
Th¥L1l and VL2 mucosal | obes were tuhdebd Bbodd&é&Remuclbsal
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|l obes were used to repair thdPomdpealath assded aapnbda idlt af toeor
Borskl. (2014)

The institutional apnracetsavahdells iiamdlad cedd seerod il
with intravenous suf eadminnilg ¢aenainang sdaahzdosl i aar
securing the airwagygde OTkeeat plrotactb eypebuay
tympanometry and otoacoustic emission dei
damagtehe | gr ensiedndclee oefad e tfg cuteeddt wempanot omy wa
under a miodrl osveadpeédy anal ysi(sFitggf mi ddl e ea

FiguMiedd!l e ear deaadetteronbiornt awydddptkedktfradm (2020)

More detailed information regar diBogr stkhie ect
alcoo7, oKoph2) ovsg8 Jaklovsg et al. (2021)
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3 GROWTH AND DEVELOPMENT AP TPHAE AHACE
I N PATI ENTS WI TH OROFACI AL CLEFT

Each surgipatf prpmpetdidaamtes wi th orofaci al cl eft
on faci dlhicdrapwteh. f ocuses on the efftelca of ea
growt h and odthfedcoep mamd | palaadtdei t i on, t he ECH
irreplaceabl e effect on futurei ment alhedeves £p
i mpatbhEeCHeiam |l y chialsdhoods difficult to disting

surgi cal procedures t hatg.patpiaelnattso pul nadsetryg oa nadt ¢

3. Lranaximl | of aci ail napawirtemak sl ¢ fets

Patients wi t h cd elf inboitltii ppaa®ii bl gofagd camesd md e s
abnor mabthi &alfdeamiedwt h deficiency or devel opmen
har d ,tmad siunegfseasomaxi | | @Egpplcoypéexal ., 2005; K
Ver ma, Ver ma, &l nDiwel rvreadli , d e2v0e2l00)p me nt al defects
di sorders due to thecharscmege et iccd eifrntf,| uheenrceec
the size and shape of fetl swirmg es,l, oit a terad gremit c
combination of t het oalpmesesi bBFre eamasiblibgalds of
deforMmMKhamesa et al.,. 2020; Ye et al ., 2015)

Based on the avail ablsecxksnkoeM| eetdagle , b bampeprr boexk mtait ees
i deindtdhfat develionp pagrta cewmdisieywicthi | dlhefotd t o adul t
( F.i8) Gma&Md | er o2000heseashme It ethkreag i 0l ary | engt
wi athubsequent tthaestsroucsiiaotnedansdthor t eoit mngi dodl &€ he ov
f awearheduction in the sagittal pl ane caused by
ef fesur gédkhyanna et al ., 20208naiM&ll st Blda & slkalh,l
M¢l |l erov8Anada®©OBO) problem is the positional de\
dentoal veol ar retroinclination andcmpasitalrior
base. The posterior position of the maxill a i

tensilsdueffecfibrosis @&§Bishasaft dpalAatendand e

Jakobsen, 1985; Capelozza Fil ho, Correa Nor ma
2020)The questtihoeaxof | whgt hetrusion results fro
still uGapslodzza .(F9 9dtlot ratbuale. t he significanc

sur gwehriyghme ost r awiitch i @nher Mat ssdi&e Ho (.elthgen, 1990
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severity of dentoalveolar deft memimaixgédd che @
mandi bl e rel ati(vlei bteor ttome. Bsile vamla x b 4260e2 0i) s p
rel atoihckeeabbnak and the mandi bl e, which dis
and | ower jaw inrthebssasgnutal egdi @ndeggea hd t &
(Dah®70; Gmahel 988 ;BrGmachheal2 LOMplelr ¢ oo Vv).&8t al
The maxilla is also sh@nmatheenedeti nalt.he 2v0eOr3t)i

Sever al marbmioa Imadreedidtl® € mang i dwid ar i ns wfhfi icdhi
i's mani axelsdretde rhigrog pafs MmMaeda miu |l @a (Gimabhuel | a e&
M¢l | e2@@@BKhanna et akbkt ,200h@ngSwEmamg)y 2 &1 6
Severalstrtedseaepbrted thiat atbBe masdibbeed 1
rel at i vcer atboaateMf}el st ed & Ndbarhg h ol 21099 Oc)a.l var.i
mandmbbe expl ained by saralyrird wmlgaursiltsh teo rdiiksh ra un g
al ., I2n0s2u0f)f.i ci ent growth of the mandi bl e

promotes di sjrauw tri eflGantaifoensn & e B.r eTsclhamp eh 8 & 3B e
by the formation of a sharp angle of the ¢
the front den&Mgell |heeriogvh§t, (2@ndadh)e. |

Thedwucdfi ounphpeer f aisi @labuys @lidigrhitt at i on odndert
narrowing of the whperh dnearyb gpaelaweadlsgeli aotna h
praossi fication as a result of pamat paprsdast 9
flatter morphology of a&ameotlk@dmahMat ¢ler on §1
200Mars & HouystYen.,etl aIQo 02s0el, P;210%®Int s wi th

suffer from soft tissue abnormalities suc
reduction in the wawditdhe n(itnhgi cekfa etshse i nbobspep, h e t
osomegree ofi mbeg mmede yor oronasal regi on.

The morphol ogiesali nalpmdarimalltis with cl eft ar
regi on, buthasemeo rdteddiaesr educti on in cervi
with UCLG®shdaret etnoi ng of t I5e i ¢ aestt aazld.l., Qhitedr
abnormalitiiessherer a&rii dlepnribcagree s swhvieclhy s hort
|l ength and anterior cranial baseE@Khammd he tc c
2020; edheany@h@) sbows a t endeMBclys ttead f&l. alxathel

Further a bha @ e mdbkesetniine Belde or bi t al reghen,
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phil tarnudm, e | .sowhesw er , t hese abnormalities ar e

signiefi canc

't i s assumedcketlddarnalrt melsiet icos edo not have the s
causasdrlgy cal intervention (palatal deviations
ma x i lhleargyhitlt s di s,phsaaémenct ent g r o(@ma h&solf t he m
M¢l | &8r 0200Z20heng )t al ., 2016

=y

FigBrSehematic repom&ehettatl otbaibm mahbhwitteha.sMsl deiffti e d
accor dimadkeM¢od | erovsg (2000)

Patients wi tehs poercoifaalcliyalt hco seef (tWiC,L hu ruirclil detddtrea la | (
lip and UghgPaard uni |l apal atna,clad fvteol usar eUCL A)
characterized by a patterned defwmadaanhsfnedgthe so
as asymBeettlr yal . |, 2014; Bugai ghi s, dlartot i c k , Ti
i de mptaitftyer ns afpaasyemmet rwi th cl eft, it is nece
with healthy controls to determine which area
was perfor medKuinj ptehres savtuaayle .btyh20XTH) n was i den
most asgmmeariict heal t ipyw biemdibWwi dwyaslod aibn agr a egi
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t he most aagyemmeéthrei group with unil adgiemial arc|
to ot he(rAysotubdieets al . , 2011, Bel I et al .,

Ayoub,.Dz@Q@ dgei sruption of the perioral and
nasal septum, the nose andn@adli dit@ &@anmpreealel |
Costell o, .& TRwei zu,pp2e0rl1d)i p wasclveeirtie caanld,y tsot
with thermnsmaesgdedhi bited asymmetry in the
cl sfide, which was due to the | ack of bon:
affect(eABRudadey, Ju, Mehendale, & Ayoub, 20

Asymmetries in the naso,laaldi glatrroesgnitdedte decr
y e aorllbde gtion r esemb | e t(hAeyioru bh eeatl tahy. ,p e2elr¥sl; Ku
vi si ble asymmetry of the entire face iIin pa
undergoing orthodontic tr efactcnoerndtiNmdgh @t toalevt e
(200a8nNKiui j pe@® 160 talmay be an anatomical def
t hseurgery theatci @dusasy mmeobnyt huogbaderedand,
to i mprove facialwhasnpleinpetarnyd secfptecpal atye
(Nol Il et @QAtccalr.d,i nhg0a DAIRUh@aif my de tn dalpo fr(ezplali 8r)
to resolve the asymmetragyei nhat heexeehiciah o
direction, and nehteh odo e€ai fif o plda dvit ¥y | @wa sl i nvol

vertical shortening of the upper | ip. Neve
of t he cIneftte dwshiidiele wmadsygseendet i ¢ gr qevit ddv @teif 0 T i
the upper | ater aa oa@aml@ail nantuisanh e s

3. Effeeaar oy meien dtogpd alsagtyadlwtnh

The severity of any maxi |l | md may i fadrcdaldtmboernnga |
i niegxitadnt of the c| eufstésd & hodra sedarrgtippel aslty@tge d H n
t he associated pressu(r&®hie x& rlLtoéste ed, m 2t0ples5e)s Is
after the ECH may aamajbenefifeicaompapf havani
positi oa eamftfadctar bie afrd rymantoidaxir lbii rcqu | madrs asslhhed r |
anmdi ni mi ze nddevel opment of podteefnotmdrailt yf ea cmaax i
and mamBlarbdaech & .Morris, 1990)

Thehappiftgct of chédpeld @gdfdseg gr dlve d tdoeerpfni r me d
by many,r € gadodwleestshhS€ H ©OhECH s dwushéedt s gener al
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recognized as one ofi alhwe orloasrt (@ Lngtoirnt aaltt s @laec t c
1991, Eichdin Hoflamadhhédyv 82 @1 8 ,2I0pRRaSnagk oedta aelt.
al . ,; 2Balr7d a;c hBr ulg9g8i4n k). Tle ¢a d & b notftalged 2L Ht h a't t he
generpatesstuatret anctt he pantaergimemt t re@as il mgeghre

dentoal veobaer semdvemitpkctf iVme Dt ®vh®& Mal i na,
2016)

Sevearesxslesatr cchi edse moanddét m att et he al velodd@es ctloe fa Wi
combinati on of the formati ve effect of t he r

segmenhtbaent eri o Hoif f en@ath in2o0w1860,dHB0o md a,, Suzuki , Ohi
& TashiyyoKr,ddaoe ks maAAn&d ePs afReéb ser , Skeog, & An
Sobockj, K@Ogdpr a2sOelrdtheetsab b bowehdabhger owt h of t he
maxill ary segments in the posterior directio

segments were elongated and The dedathieh!| wé€ol a
maxill ary boddpmpesnt ar iimr dandctanoesi oefuted one
concerns about the inmi behgédmi bbpatashi ddatr yi mgr
first y(eHorf fonia nln2ofvdé@60,6 8 ) al . |,

Int hset u dir eomger , Ho e KAndea,r sé& NP e@dpRd 4 ) l ength was r
bywurgi cal etalrdrya pcaht sl e hptohden i | e an i ncrease in

was observed (Hofodmaeanos glhet oealobdedmlat er i n
| i(fsec ho oMh dafggen)a reiffgect of the @apeost edihbei pshieku

i ncisor. I f this shift occurhse ebaornleys aafrtee rn obti ry
minemagl it may | ead stag imatisthalksmgieng adf ,t 26 19)
I n a skda@gt byl ,t hse2ilODY al pal at al | etnhgrtehe was ¢

groups of patients with differemtimxantmha,g of
pal atoplogsbysat group sdmo rcthles | op anla anttegnpt ldhdss;t vy a't
group 3: early neonatahimbetbheaplsagny . fi pahttc
shortening of the palate was observed only
statistically sighrictithytedlelwumdirtes daatea nnoeted t

collfcomdpati ents of different ages.

Numer oushasvenddclesded t hat t he di séduoacfetdelret we e n
cheil  orpelgaasrtdyl t¢ $ sniHof f mannov 8 et al ., 2016, 20
Ohi shi |, & Tashatr da9l9.4Meb ] oKed maid . , 2019 Prado
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et 2a011.3,; Sakoda, 20.HD weVief ehsa se tb etdhle. ,mamnA2 )a
arch aresaftecrpabbhepbaiss gnahdcant @§rowth
yearlsidad i nhi bition of transv(eRrsaedogretwt dl .
Sakoda., Q@Q®Wd79gption to reduce the negative
deficit i s |l ate pal at al closur e, but t hi

devel opment .

Posterior Ipad abaénwtfawihldi zzeo orhae nE€CHave &
(Ambrosio et al ., 2018; Fal zonlinethealstud
Bruggink et oallly @20&8bDayni farcd nhtlbhenher eaber 0
di stance wasafdemon hieh aesRhN adsiynedncr eased | i
causing rotation of the maxillary segment
movement medi arldtydtaih@mr pobstyeri or

When it comes to evaluating the eantdlrysisrug
this surfadewfanom bnrchitdr eaf twdrt hd WG daH
t hat tarewatsotsanlal | emwi it m btei€éo rger ocuhpei | opl asty
with .UCMPr eoverncidagemiarieaantl y in the UC
phenomenon did not occur in the UCLR hger oufg
more séeétERrraodip et THhe ,p &I02t29 | r ¢ dqnieorgr diug
wi UELIPn t he period bet ween, cshuep p oormltianegmyt hae
cheil oplasty does not negativebg Méhezres pe
2016 ; Mel |l o et al . ,. TRe1d) f Peamdonced iad .t h
dentoal veol ar arch for each cl| eff targey pseh ocvonr

i n .Fig
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@ CLP bi] -

Fi gabief f ertemueeoseri dent oal veol arclagcthpasri ek th¢ fdvemthr a lyp eas!

DDD]

col uvamnd) 1% syeeamgs. cBllauokn )ar eas of t hd hekerdtiddlewvemnlcar byr avi
patients with clefts havAdmtedditémekppPretee ktaoalkv ODolsa

3. Effeeaarneyonahail opl asty on facial grow

Facial growth and developmesngni hipganiténgt gi Wwif el
t hat hefr healrtehggarpdeleersss of the timing of surc
prot.ocGalowt h trajectories are nonodgiveantaifdalr tc
as uc c ecslseffutl (cSli mgguHB e rLceovwys ki , Y§8fTez,Su& gbanati ago
inter hast ibedemt i fi ed as 4d hiemmgaiifedamacifalctdeve
due texctelpsievss ur et tseceaart ¢tiisashu eetotathe , e RtOOML) of
t he i nt(eSevnebn,t i109M9 1)

Therolpl swimtsht udi es evaluating the dwarcgaldy girowt
di fferentiating thei ef &ewe(ecnhiefiol mospd iawitala alp ad wan
growth abnormalities may not becomefdpmgdr ent

of surgery may at Bseurvgaircyald eppreontdoicnog ouns ed . The
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generally described as achileeva dg sthawo d e a ¢ st
andorpeosteriorly displaced malkxalldeas uclotnsp airne ¢
abnor man itthesanteri ©%hitethoaddeamM@HEDY i ed
surgical protocwilt us@CUW/NE@LURI Ikeh epsEibss @ & s mi n i
t havemor mal i ties

The presence of ,mergarcdled dsnmdd istugggiaidtiienagn t |
mi ddl .e Reatcreusi dhfeaccfe talmed mihd nni ng ofhatvlee p
beeombserved in (waBgui.gaisghsi2€ e ssals.t udy cond
Spani sh patiepdarst radgiean tdfe t$htadi ddwer fabier
demonstrated; however, | ateral facial anal
pati endlsefmuwdrmt hehtslike nasol abi al angl e shol
affected. The nasol abi almpraonlgea @itng etnfree ad h g |
symmetry in the sagittal pl ane anf@Vi $asanei
al ., . Th@E2dl e face retrusion mwdyrext @ndnatnag
al ack of prominébdDaoaéfygpf Noah, cBeak bceh e kS aonnd
t he cl(eBugasiigdhei sb). etTha!l mi dAd0&4 face is also

i solated cleft palate who underwent only j

When it comes toAybebnatahbbi §de8tépypbena w
whimaday be caused by i mperi fcaudtraurs cslr eoed wsi iomg o
The width of the al ar base wiatshtal bsend tssi rgmli f
The greatest width of t hewiatlha r8daPsceo uwals na
fulcloyrbygt sedirWiefrays et TaHe ,i R2d0r2&2gdgsed wi dt h o
significantly | ower <col umelWha nheiognptar i atgi
with different types of cl eft and contro
di fferences in mouth width; however, the |
cont(rMolrsei ra et al ., .ThOelsde; nwir9pahso leotg iaclal, c2h
| i p wer el abbseadrypvreed surgery.

The f ace wadft hpagptlpiedarrtss concave as a result ¢
and patients are characterized by a faci e
(Ferrario et al.The2® ®3tehpéaen dectatasl .i,s 2A0els5s) p
nasal root i s tshe dHjHOtr @rj ,e va wkeomvieavfatlhe r, o2 0 1 4
studbsdmowed that abnagénantdi vi desal s wchbolUC
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| arger distance between the oraupper al wpdeana

thpeghi Il trum retrusion, are n¢e¢DasB8aobwvsgt.etahlbly, ot
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4 GROWTH AND DEVELOPMENT OF THE PALA"
SYMMETRY I N HEALTHY | NDI VI DUAL S
Knowl @dhge¢ gr owt h and develiap megmetgh eénl t e <su
essenti al for understanding the physiolog
function of the pal atepahgtéawth. amtdi §acha
i n healthy individuals as indicators of nc
Thsi chapter seeks to contribute to a broad

the healthy popul ation.
4. Postnatalt geg olwa el toHy pal at e

A healthy pal attheati sstubbpp smesbanr €ms of ch

swal |l owi ng, tongue mani pffhéapabateahdr smisunm
oral cavity and consi sts -tolfi rsckse |l (epaallattals sp
maxill a and hori zont ado upnlldaetdetsh eo faltvieeo | ma |l a
maxilla) and muscul ar tissues in the post e
(Mu et al ., 2021)

Maxi |l | arhyasgrmhegothat mlmlest i nt ense duri fidaturee f
et al., 2017; Laowansiri, BehrBaetweeArtaheo

second omopntitfreansver se grh@awt hbbsfer vbd pal &
di mensi drheei dawh ithhteer t uber osi t Yy Badent ieti ead .
From a clinicals pompot ttdfatt v iteagva, ottt r $ n t he
direction is very intensendi maubheohi meastt

regaa@gphging pressure to the mucosa.

The develdgearelnt pdl a tbae asfitgerri fbii o a thttleeyn siinofnl |
caused by sucking and t engrutei Imogre mfeart ma twiha
i ntramembranous ossificatioalinhédbhei mhagt c
breastfeeding, when sucking force increa:
pal pt adtsruc¢tnvoedwyetdhe | aterasulRxlppinal esn af
temporary anddipeetr scefw bohua fioti 4 etofdesg ui r i ng ¢ h e
at whittcheppahdatLa oeds.iafli.gs 2016)

Further studieshdédatven@udesoad demti mperdt ant f
devel opment( Foaft itnhae &p aFlPadtlkeat 20 1) owt h may b
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tohnheechani cal pressure of thtehpdoshgue oon moRe mar
of the mol ai ncraefawsded li a(tgddir tMieamegs hRos-®8 az& Ni et o
2013)According to several studiew,i degtthewt mngue
by generating force throughhhaddil enptahat al eae

(Hesby et al.,.2006; Li et al., 2016)
Postnat al devel opment of the palate during th
eruption of the dentition. The devel opment of

the dentition during this pe@riodtshiengdeirtmhoeg ma x
diredmi omcrease haspaoakbaeavedvi dhh chil dren anc¢
bet ween thhenidd8geyswoisng t hfer oom acdhesditdwmus t o pe
dentition. Palatal height atepiochganbespati odi
mi xeéant,antdlen | nNEgle@mmiimagbadi .etBhkall.l, RaOsSIeB)gr ow
in width and more inferiorly during the mixeo
incr ¢ Mae tMarzeaz et .alDuyr i2n0gl 3f)ur t her devel opment ,
inferiorly in the region of the alveolar pro
(Esl| &mi rabadi .etWhadn ,t R2e01dBentition is fully e
anteriorly, resul t(iMag tMarzeep alt a téabl. tehl 200nth&ayt ti iotni o
develaolpast,alp di meatsh @ nmBi d ppalr @tasle sutsad @enagnd r em
the posterior region of the maxilla and maxi l
gr owtther mol ar and i ntsteromni ntawc(dHe b yadate adle.o,c
200A80uUul t pal at al growth should be mapped for
orthognathic surgery, or sexvNaamstg@ rr etchoen sftir ua
growt { Pagyr tHung, Wang, & Lo, 2019)

Mor phol ogi cal changes in the maxilla associat
in alveolar bone mass and interal viekdabby wi dt h
et al. ,ARVO®Gl)ar bone zdgrboywtbho nies rcemeordaedtleérng and
by bonefriommadhagi cal activities (swall ewi md, ,cC
201Bdne remodell ing actig(iad4 tad sd9 dyddreg)s adred
(7 to 17 years), with the orientation of faci
adul thoothi dumig &z p eéMaizead et .al ., 2013)

The devel opment of the palate is sexually di
f emalheaganal(efsl monai ti ene, Bal ciuntSenedi f&f dué¢ kv e g
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al so evident I n theemotdehvwhygglhfi al meonéarn
(Al hadl agAs2810gsult of hor monal di fferen
bone may be Itaragmarl sisn faenmdaltehs s par amet er
of the e(hHegkky patl adgle., 2006)

4. Facswmmmetry in healthy individuals

The |l ack of balance Bbeft welea theerhghtaama,j)
proportionadiasntdorl teiaars dfea diaali asy mipentmay diy$ |
i nternalal $actbdfected b,ysueht earsn are cihnafnliuceanl
(chewingAcsesut&ingdegree of asymmetry i1 s no
can be made between asymmetries humaiyeare
clinically insignificant and requi(rCilmgesno
Wal t er s, Vander meul en, & Cl ement, 2011; C
Qui ®¥8oachez, -&osS&®nzgbeashd,; Ferrari o, Sforza,
Severe cases of asymmetry are caused, by
i ncluding craniofacial syndr omes aenflda coiralf a
aesthetics amdh ofuuinncatridonakKahlkan, & Peacock,
Freitas, 2015)

There Iis merit in assessing the asymmetry
ti ssues of the face and its entire surface
Me y-Blar cott vy, Ger d ebsi,s eRnehuat uneef2z ,Q 1LB)taAd Iplezrisgat a
i's primarily focused on the middle face,

critiahlhyr parts of the face. Faci al Sy

attractiveness ratings aman steagyd enpaeveed innegg ad n
extent and severi(tBerofi nf &¢i all . asYmrelt; r We i
Xi e Pan, & Eédver e 2@ imdnmett rd ccosamaunrloynb i nat i o

with other faci al skel et al def ormities, m ¢

gualitative analysis of the extent of asyn
planning, goals, @onumouGacomewarséernsea meMitan,
Pat el , | sl am, Murray,. g heaGooredwmdr derséh,i p 2
attractiveness and mild facial asymmetr.i
dentofaci al problems, as i mprovement in f;
for therapEekaigaionmemoente al . , 2016)
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| has beported that the right swdehof théet wWarce
devi at i on( Hafr atghuec hcih,i n guchi , & Takada,|l 2008; Y
general, the |l ower third of the face, I ncl udi
regibheal t hy iwmdicwhi duwagl sbe due to the | onger p
(Cl aes et al ., 2011; AHat pernegmeetry abuggedgotls
pronounced asymmetrycompahedcho,anmneedoecbdehEi p
regiioss duegrteamotdbhi d i t y oft htahhee mmaanxdiil bl ae, whi ch

closely comsmwectoeadncGitmgnt ta ( Sevewtct &r €slof f at, 1
studiurmy (&210,20t)he most pronounced asymmetry i
combi nitihgpelaalaleal yeedonal , s e gwatsteavie a |l terda nisnv etr Is
eyebr ows, newaen,dr engeinotmad c csrud3enig .nteovi c a, Lokmane,
Jakobsone, & Pirhei nokbmw@a86B2aybe ohi hhe side
which the midlinédamslfacegdeethdrd shefskbdft |l of t
of the mandible correlates with the asymmetry
has dRewn near the eyesand at lee al(alpuana k estr edli .0,m €
2020; Silinevica et al., 2023)

The degree of asymmetry v,arficers lbw a thp taegger. e altheirs
number of regi onal asymmet r i esKadeptae cnteend eitn atl
(2086 mMparntédskammhf e c hidsdiruedyguii f pe (290 Lebthi @ah. was
explained by the fact that faci GHanagmmbirees
al .,. 2008)

Faci al ahsagsimime et My n aisfekepdendent . shvaaradiing ,t o
mal e faces are more agq)rhmetsr iedalalt.hamrOfledma lLaur
while other studies have reported no signific

sex(ebsf ordjevic et al.,. 2014; Silinevica et al
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S THEOBJECTIOHKESIHE RESEARCH

The wbjeotivhe study is to comprehensivel
cheil oplasty on the growth and devel opmen;
early c¢hiwidhhoordespect to nor mal pal at al g

iahi vi dual s.

The core pafrdcsoshe the gtowiyh and devel opmer
patients with diifrefaerrleynt c htiylpdehstb3padb j (eAdpgpifatnedsi
hyposshddhis core part of the t hetshrewr mal e x
devel opment dfacdiyadametarhheetaelntahnyd popul ati on w
and sex (IPppeadti ixvdsesddd hypothes

The foll owi nganndaihny peobtjheecsseesv e s

1)To evaluate longitudinal growth and pal
BCLP (cBCLP) and incomplete BCLP with ¢
the first year of | iféAppeadigad)y neor
H1The preexsesrotyeedt he ECH wi || |l ead to f ol
dentoal veol ar segments and retraction
the cleft and normalization of the prer
2)To compare | ongitudinal growth and dev
cUCL&#nd c®B8€tLiPng the first year of i fe

and pal @GApperadity 2)
H2: Growth diffetEhPeaBICHh £t e ptshevi | |

apparent in the transverse plane in the
will not | imit palatal growth in the an
3)To evaluate the facial maeU GLhP | iomg yt hod  fci
years of | isfect usmmmid oda tdpearttid yof t he f
significant mor phol ogi cal abnormalitie
(Appendi x 3)

H3Deviations from nor mal anatomy mai nly

directly affected by the presence of ¢t
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4)To model pal at al devel opment in healthy 1.1
adul t hodoeds,cr i be t he extent otf oe ssteaxhulail s hdi m
devel opmental standards for comparison wit
H4: Pal at al ngf eamt hless tyoepabresr evabn @gte U ena | e s
until at | east 19 years of age.

5)To describe the directional asymmetry of t
il ncludand-reegmted changes.

H5The DA depends on sex and differs among :

4 8



6 MATERI AIIMETHODS

The presenpbva dseygmmary of t hesedahal @and mert le
description of the mat drhieadisviachwda lmep inlwildisc a

6. Mat eg i al

The dataséi secotnddFMe nwdad alngd f aci al scans
with orofacialconltredotigsi maqadi meadge hfyrom a f e\
adul thwotdh a primary AMfdcwdtan neldi Idemadad c.
st or & dleaibno rdaattoarbya s e, which was estalbeéiisdhed
expanded kecsl os@ cooperation with seyteral ¢
Depart ment of Ot drhMbhol arUnn gelrtshyiginysd fHO s p Bt
Bi ol ogy aGean éevtetidivo acbfl Uni vet sleetnyt aH o 4G idt ndil c,
FaculMeydiocfi ne of Chadl oda mddeivsggrealsi $ ghool f a
ki ndergaetemdarnowlasl)lsocwaabhi ngpuef |ssthuadnednt s, 1

extemdirng ongitudinal series

I n the core part of this thesis, which <co
with orofaci al cd fetfetr itnhaee dBddtHa | ¢ miulmbre o o o f
and 209 facial scans were evaluated.

Thesemprtiwvesoedl ondadeatdSiDhaalent al Tmeddélis st set
dent al model s of amelw®o rdresn tvailt moadBRCLlsP of <c¢h
t wo ages (before cheiloplasty and before
washerddboberdnP = BE¥4LP A B.Th8F | ongitudinal
Ssubseqaxemdan ged i gnmatdd iyf ieenda blo@np ar i son of mo r
devel camme rgtr loawri dnenst Iwdirtenn ¢ BCL P. aThhdi sc OdDdst®asst e t
oft7 dent al mowvdietl s @B dlpARl1i éaenhsal wmndcde lcsUCdfP
(i n tcBtCdriP = 34 ;n c=UCLOR2

The data sampl e iisn tuhdessuiplp |reswie Bd@abrdtf aocfi atlh s «
patiwenths CUCla#@nddh édiema | t hrya mppgeiemrgs i n age .from
The totalf acesimmldes whs c¢composned= a3s7,;f odkQ L8RS :
contmo# sTlh3e7 scans iwebroeurdiavgiedecdati®g &ri a4 ETAQ
1.0; TR. 5; 1TA & e &r s) .
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The second part of this thesi $owgawihfebmcsieadl on t |
scans. First, a total of 212 dent al model s of
yeaansd a maxi mum age of 20. 0 years were anal
accordinggeéo(pheschool , younger and ol der S C
adol escents, ydung;BldulEt $)1pwrndDiseaci(i onal asy
eval udathbkda latdhplotpul ati on based on exactly 300
consisted of 149 facial stemal e$, mabegi agdi a5
20 to 80 ydeiavrisd e barnede twaags¢ 2®8t 861G @r, @®ET7®0 99

year s)

6. Met hods

This chapter discusses the techniques used in
the methods usedné@iotrhdastatbpstecal oprocedures

t hesi s.

6. 2Ddlt a acaggaunidsiptrioocnessi ng

Dent al weaideil tsicalnlnyed using a BreuXBmaynt E&mart S
GmbH, Braunschwei g, Ger many pRavli d md2 &IOP X8 Oc ur acy
| aser scanner (Roland DG, Ha masmartascu ,al J sspcaam)s v
wer e awqtihreesidmormsi vyvesohughon 3dMD Face Syste
Atl ant a, o GAeo-inh&AMA)si ve optical Vectra 3D scanne
Fairfield, NJ, USA)

The sc3abda¢ad (dent al mo dwed reeca an a@ldif pe dt shies soc@ns)
Rapgord®OS 2006 software (I NUS T™ omborroilear gtywohresl nc . ,
3D mowerles corrected by removing holes in the
during Examnnwoadse s maotdhe@ci mated to a surface
2®00 trSwmgdesent analyses required precise n
t hDmodel st hMoirmpdhome 3 cCompfut war &r aFpahciud st yGrodu p
Ma hemati cs Chmd | Ry indsv,er si ty, Prague, Czech I

Toensureonshienf efeyt ures acrcohertmne -deghismodel s f
corresponde(nCRRDCAnhalwasipsappsti atbhi sti ccalTheivsal uat

procedure was | mperanumbdn oenthceacnawes t deahqg
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model surface. The nordanfsifeadrenaisnggfr acd mt opolo
to as theabdsothmesh)surfaceesmnitdird urgdgiasnt mraat
basemd manually plTac efda clibdel d manrerkesn.t of t he
homol ogous | aunsdetedrekt se rame o e mmo nu smgeanner al i z e
Procrauaslt e®&PA) .

Figafd& andmar ks applied to anatomically significan
| andmar ks, further cl asiscisnalaynsgle sgewené npley me rempd dm
information in Jaklovg8 et al. (2020) or Kogejovsg

6. 2MA@r phometric assessment

Mo sat f the present research was methodol og

which included principal component aural ysi
coded maps and significance maps, and asyr
The WRE&€A used to reduce the di mensionality

the datasett hBITChAe wWmassias loifnear f ¢ athmd & o0 rtnnaot
uncorrelated principal components (HICs), W
nextwasepo ztehsu@adl ates or facé®&Lstlhaddicrog rt

efficientt adeiaflfuearte nocneasmfdbleyt sveede nddatha gr oups

Real gmoodwet lhl ed gr owt h tr erfdst,hes epxaulaa b ed ianhod
di f f ebhetnweemr igheos ps dviee®d expressed bwy- supe

coded mapan.abTkhdssauhéei zati on of average di
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t wor k, ur-wodbadd comdaps indicating distances bet
l ygonal network wusing the average distance
rfBaeesed on the homologous vertex distances
th any tangenti al shifts f i lttoerwids uoaulti,z ea vaen
antify diff gremdadMagsl wefensitdirei fi cance di spl
eas of the 3Dvmo dteshs thased on a per

2St3atistical analysis
e fiirtshe susee of ahaswasc tsd ameasdurcealt he | i nes:
t ween | andmar ks describing indivifdourala parts

re compasbess mehagtr owfrh ottrheadal.y sWhtihl ee

asur eméleit seaorf di mensi ons wer et hpeal Eol medona
re pert oRASRM (IMAST 4, Natur al Hi ottRory Muse.l
atistical Sof t war e (Bvads.eld. 2o0;n R hQeo roeb t Taeianme d2 Ol 2i

t woaymwnal ysis of viarProdaNOMMaENOVAYari ate analy

vV a
i n

S i

ri MANOVAOI | owetlobyHpteési mgwdre calcul ated.
di vi dual measur ement §Wiwaks tveesrti.f i Tehde blye vteHe c

gni ficamce WadH5set at
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7 RESUL& SDI SCUSSI ON
This @hapdkeastusmmary of t he emem@rneaealge n hiev rrees

publ issheldhas ar e tehp pmendeditso

7. Growarmd devel opment of the pal ate
orofaci al clefts

The first and majort hpraddehe oBSptu her ¢ Apipemsi x
lid3which focused on the development of the

types of <cl eft in early childhood after
were described in two sectilomg, Quildevh i ramt
devel opment of the palate in children wit

and the second of whi ¢ h -sdeecstciro nbaeld ftahcei aelv af

children with orofacial cleft.

7.1Pal atal growth and development in chilc
neonat al cheil opl asty

The first step in the main part of the pr e

cheil oplasty on |l ongitudinal growth and d

year of l'ife i n patientwswhiwechhwa&C paB bsht huddhyd

Jakl ovs8 etApplenddi{m20)present study contrib
of the effect of the ECH tohnorpoalgailéylbr gdode
t he many 6 atvooemmeadbtl hei s rel at mee¢ lhrpedgraeivetisa gr
application i eaatplgiwvar yfsemsi tdihove d.

From a methodol ogi cal and thematic point
st udkyo goeffi ovg8 Jakl (ApwH eatd i avh.i c(h2 FDoXkc)used on t
pal at al growth and devel opment and mor ph

cBCLP and cUCLP in the fi rtshEeCHe amdohfe rl ilfaet,
surgical (perrgcedupbbbdt amaplmasjtogr) i nfluence o
dent oal v eBooltahb onencd h othedliee e presevdedaelbyous
resemamraeasheper f oirhnee dL aabto r d tnoargyi ngf add Anal yt
(Hof f mannovsg8 et al., 2016, 2018; Mosl eroveé
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Mo r p hioddoilgf f ehetnweesn pat iaentdthseo mmt h cl ef t s

Cl assic morphometri cswodsa sifesdy dtt ol wdrettadrrend irtnrdeenrse c
were significant moea tpweod o gtwit éa h o rddBEEFed®RIrsesrn c e s

BCLPB and @e@BUGLWPCLYP) . The | i neagrr odupreeBhi@®&L BFohns bet
and BCLP + B differed significantly in the an
in the dimensions related to the convergence
premaxill a. maheoepiwelegatab and gmewhlteisffer
wi tbbCLP and c¢cBCLP in the anterior region of t
to the protmawxs iliegnd iovwidelBed pr.ee mor phol ogi cal and

di fferences found bet weeao® ntshies tveanrti iowigti ht gkpneosw no

mor eover, t hese mor phod olye cgit eatidrf ea&hnheresbi en
wi t h( kargeemer et al ., 1994; Mishima, Mori, Sugah
Mi yazaki, & Hrngetnhe 1r984)vant di mensions, mor e

significantly(gdgodaher Sasymm€tay, & Rottgers,

Thel®cted | ineacomnmpareeadir opsi wekg tomiyndi vi dua
t h&  H and the norm in the present publ icati or
(Kramer eAnnadlr.e @asid9drdt) wbdt bsiwvag observed duri ng
of Iife in patients wiBtlafd¢cE€CL ,arwiBtChi Rr,teearpmalecnB G
tohe ,nowhn ch was confi ( Agedb b2g0 16€e v eBrraulg gs tnikd ieets
2020; Pont es, Cal | Reegiasreirs , e t& larhr.eci ot 8920 2 Op;at i
underwent tratdbtwednal deuargasg i n ciamttdoetadber os
anarrowing of thei goest @@l Kkrreaonpearr t ealrheahll @ tnal 9 9 4)
l ength increased in patt keCtHs (wiUChPB)wBEh Pever e
t seaeme physiealsoghncabntrols, whibcyofwlamasonpp®rte
et al .On( 2tOhLle6 ) ot her hand, previous studies o0bs
(Haril a, YI'i konti ol a, Pal ol aogr &n Saalkdamge 2014 2
di mensMedn o etdumal ng 2Bé9Rreductyean boh pafFatal
evident i n cBh@lom ad ppesr amtitdh on traditionally, w h
growth heahdbBy ({ Heamat est lanlt.er cla9n@ 4nyes iwd art end wa ¢
t hmeost chall engirrey edil medgsnmaampgiscaewnthi calend i n pa
regardless of the our giggpaifatifz onioceott anderobhe
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al ., 2002; Pontes ,etbwakubs? adh @jf &8 &eprat & fr to2nD

I nf,ast s eported (bY9 &Ky amer et al
Variability nofpatthengasl avtiga h cl efts

Both present stthyehir @ sobfs htohhey dsatlimattee pmdireo un
more severe).clBie nedBLILtPs were confirmed
compared theoavarinali lwiittyh cl efts WwiBtel§deac h
Kradjk, Pet é&r k& ,%ef8kee@ @1 2; Bugaighis et al .,

2016, 2018; RuskPev8pdikBe| Eonsgkl enD 1 dhe mor
pronounced variability,acoot défreigmdoitn gBse\ eroe
et al , duge0 1t120 its wunstable pal atal mbepho
variability decreased and i ndpavtiidaintles liwnsts

severe cleft groups (either BCLP +caneor c

compared with the results of Hoffmannov§8 e
Growth chaeges$ dfutr tphagl dtieg st year of |1 fe

A combination of c¢classic and geometric mor
moved anteriorly towards the premaxilla (I
the group with UCLP),al eadIlw rd tehloedfautr ri endgu a thi
of Thief eée.ntensive anterior growth oifr etlhaet enda
to the formative occlusion ef fienmats ofe stphoen sr
for the reduction of hwchheonadi we @lndr walt éf tm

(Braumann, Keilig, Bourauel, & J2ger, 2002
2018; Huang et al ., 206¢2;1a9Kor6a me&8t aSth k®Iv. |,

& Mal i na,TRe& 1r6d daelcwt @ wlnarn ncl eft wi dth was m
with | ess severe defects (BCLP + B or cUC]
i nialivaecd leafrt wi dt h associated withChihe, ekipa
& Chen, 2011; Honda et al ., 1995; Huang et

There was no convergence of theidebhheapwushb
region of the,maxxir|l wasytsegmeé gqg pawthdedr & shter |
obser vededt rmemssv edirnisst e(r enod .a,r wi dt h)werneoer t u
adversely affected bgsthe E&&at ahddaegbdmdrea
with sevestludiAemBerasch et al ., 2018; Ay ub
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200 2; Fal zoni et al ., 202 2; Fernandes et al .,
Kongprasert et al., 2019; Kramer et al ., 1994
2017)

Pal at ath acdfebege dng ar dperdo balsemat i ¢ di mensi on t hat ¢
affected by surgery. Wi thin thewhbBresbsgeaedof
The effectt bpealsautragierlye nognt h ;v ah o wtelvidse t aviefeanc ts t tuh

areduction in total pal at al |l ength is the mos
sur geArmpr osi o et al ., 2018; Jorge et al ., 201 ¢
Sakoda, ti2wedd® t he presemateasdaeadypal dteal | engt h

cl ehbwehdke same htera¢hndhyasmewbor ns.

|l has bepor tteldent matcani ne width decreased afte

groups with c¢cUY@LlR zomd ®eBCLaA . , 2016 ; Honda et
19943% evident i n our anal yseidh hciosh oditmeonfs i poant iwe
nosi gni ficant I n tphad ri,eefridhrsei wi tgho odvil@ LbRe;r e mah s i d et

compar abbhbedlbt hy Tbhsdrisghgrowth pattern is as
tad he naegmptaicuep oif marhyeo thregetrryansverse and ant e
segments (Ambrosi oXeat eal arl e 2dr2t8dhdh ptHioeetevveer rs,

and anterior maxillary dimapeiromar { s$ggiiint dluem
by palatali gseipacwnt iwbdseniftt she prewkbnthsadaudynof

burdened by the influence of palatopl asty.

The study bayl .Jafkd®@Fe ithe growt h, ofwhi ble wae ma
particularly evident on tsheelhafftecdliedradt dhue t o
(Bugaighi b). eBagaéed, d®0tlMa@aost Huyang, Tsat he& Noo

correlation bregweenaawmfd edmag@gfetelval uated in rela
growfththe maxill ary arch, whhiecime waisoparas saoadtiac:
withceonverddmxxi | | afyl waeclhars t haenfgtl ewiddetthe ramidn i n

conver genfcaevoughkhanweeh t he maxi Wasryheergmésesved

pati emsmawi eh i nrgial.premaxill a

The study by Kogejov§8 Jakl ovt8hee scelaeefrti { 0B a}p ed
on its iinnttieedlmenxiadfeant r el evance in the selecti

protéacobrding to the results, the severity o
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di mensions of the palate. One of the most
di d notthpeaf aeat | ength, which is often pres:s
responsi bl e f o hueptpheer rdeednutcalll oaarocphf Pg racsvatdh C
Chen, . 2010)

To sum up, early surgical peri a thbebaenlt edriiido rn oot
t hposterioratdilreasctti onémn t he first year of
observed nrnetpppel esscloéft, a |l t h ooubgshe irmroerdeh ei r

mil der defect (cUCLP). Al groups evaluat
and pal atampdtegheéal t hy subjects of the s
such hselsor t etnhpea b a b & | l ength or nar rwewmien gn ootf

observed.
7. 1ERal uat i esnecotfi ocnraols sf aci al devel opment i

To gain a comprehenheef vectunder ot @fedrciigd loEd v
of patientwas necessary to observe the devi
devel opment of the palate. The core part

facial development in pat.,jU&€itPy wi ttth diefafl @r
agedvmont hsvwpeabassed osrcti ohatdmdats&Kodyrjobw §

Jakl ovsg et Aplp.en(d2 X2 39)

This study was pateérmnfr ddcdearocnhg ofi odgu slionngg o
gr owt h,atnrde nfdasc i a | symmetry in patients wi
chil dhohoads tbéheactab | it htee dL aibmr at ory of 3D | me
Met hhodss part-tefmtpi ¢j d oth,g model | ed faci al
bet ween the ages of 2.5 anpgubdl.i5d &yteidhdhsd w& s
al ., 2016; Mo s | earnadv 8§ ne tttheek .nfeaa@ D & Bu)pdaet veeel nat pst
with cleft at younger school agestilféactial 7
devel oprmemtsitastge s bD$ ma Islfc aipmesyt ii rhp o ratsa frit dhcei a |

mor phology is only influenced by congenit e
(cheil opl astdyur i mal atthoipsb apsdbryi)oldat er interve

corrections, which may al so have a negat.i.\
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Mor phol ogi cal di fferences in facial ishape be
children with cleft

Il nitially, the dewad ompareintto roddnfianh ieallal g edhragauapgse
t woont htswpkealrisas f oundewéladp mametdedl1 edhé aci al S
correskpotnwtet®man gwiotuhp sCL ,andl UIChdPgh t he faci al n
pat iwarths WL ikfdeistth greatersioomasht gmeTpudl i cat
byDad8kovs8 @talahoudgR0%s6udies bacvcedawhe g al
postnat al mor phol ogy i wof p atsie éfmutnsd awrnetnht ad il fyf edri e
(Kreiborg, Her manrm,®r& eDsapnoorgdeignige W® 8 1) rends i nc
f aclieanlgt heni n@nd niamecmoava xgd pr omi nexicri lodr moc t
ol der i DbadBHowuBs etThael mos20p&)omi nent mor phol o
evident diliea ¢ dagec doairidd ihsetyu d s tbiygur o, Kr ogman, Ma z
Hardldlagé)dructur al ditfyfpecisegk etstdbebppenit dd s

region.

With increasing age, simi dar toi tteemecDaUSK
2016) , no significant pr osgwaess s 0 b shesrbvf egddte vi at |
i mprovement of the affectedfmerphbkoficalt gee
possdbé¢ ytfoavtohugradwteh potenti acombiwiendr t hdi vi o
appropriate combination Afggsuf pnpanatvietpleent edur e
growtshffaé¢i alhatsi shéeseens vedpubl semeiafiants with U

as earhinymeamsent hs of age, espeandl fgreheanderehpi
(Brons et al ., 201Ho;weKleawrge gatowalh. . deXl2x3)enci es
probl emartd gj o hascg ildh g haver al | compl exity and ir

growth in wear Whkniecehdis| dhooolde consiaheprreodr wherw p
treat ment (Kluge et al ., 2023).

Modef aeglradwihid v arninafkihliil tdy esu swa & Iht ey ed i Ivdr en

I n the next part of the resul,asd mbeéelvbhedabat,i
gr owttseoff d ci alwetries sewmieaslonnatreod s and patients wit
i n each algre tcavtaargioaliye.l ev &l uadated maoupssbobédsubj
similar df lgpérriinkcu tpiadn ciommponent spacienahidnever|l
wi t hr etshodl t sever al pbDedg8§bag8seudaks, . 20hbs Sing
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I mplied the presence of only minor model | e

gr oowms chalwsass confirmed by the devel opment a

It 1 s well k n otwheel & allhe v ihei RIxe emat odnl y aro
t hoer of aci al region but also in thepuppemtp
st uwdhyeareet rusi on of (mherMmfeyoaivadd pleBepamieghi s
et albhsuggdHAtaed fr ont arte carse tar ucsd rosne goucechuc € 0 |
howevehceo hionrt ofi n ntdh evipdrudad esn ta s stuunfyteido m uw a
frontal retrusion appear eZinoanltrhesgdya nidn itnh e
cl afl t hpaitgihent s wi th CL diAlc cnoortdiumgl etray ol gpmad
publ ibskhleudge et t &flear g ReD2B )mor pmalr agdrymgr ¢ W
first year dfuri higesfiixe snpoentilnbassdlalyeb rt @i n gr owt
during twhisc hp eraeisouli tds girmwt h toffer ohé al oreblgea
fade. addi anahgsbedpd of pamiremti agsldwadce ¢
arches andi atperleapa@ampeergi on

As expected, t htehcethef ectrepubkstsedcsondt nsussiu
mi ddl ,e whiceh was consistent with Bgtondsi eest ¢
2019; Kl uge asatl al defR®ddBEBRadv&8net Mafl phol2ddi

deficiencies in the middle face were more
cl eft paanidateel,v dhaalplesali daanmimiod oed at r o d &Kd iug ef a&d
al ., 2023; Wo n g, Keel i agtdo Adciffserlu,pt& olKh ammb at

faci al mus cl e(sZrdeuwargianng sHuarsgsearny,Th& Halsiain, r 2
affected by nasheebhott pt hetpuesbcemtomt udygt , 1
evidence of retrusion of ttohodnen aosfalt hreo omag st
segments, at | eBesgaighbobobdethahpghic®sdm was
retracted in patients with UCLP, perhaps o
the middle part of Hooed ueptp eaB u.lg ia(p2g0htads)b).e ¢ p @ i
The upper cloivglds e tatutsriiolhuttebdeepo ea sdoanfuset teo f
(Morioka e€heabr pwtbhpédh) ¢ n ¢ uoanf wa s ,rmeog wel nfiarvg
t he promi nenceéehabger otuhpi so fs tprautcnt ednrit s leoeu it itc tome@ Ls
of the presenegust adiygriolve huppaeét efF nphawehi | |
beemnfirmed in patients with UCLP bet ween
(2023) .

59



The negative ef ftehcet ebf whe maeskteseedfin the
as a slight rTehirsu swsaosy modfhiligdeamapisienn ved ,in this ¢
and in addition, there was an | m@slhwveerent dur
repoirt edl der DpdfkenfsefThal ob$§@0OLéJd i mpr ovemen
devel opment was supported by (Klswudge seppralsent 2
and normative dat & ofgBreosnssi vet maln.d,i b20 4829 ) .gr owt
mainly in the f(iLrisut, sBexhrnmeonnttsh,s &nfBulkiefkeango BO&1
9 and 12 months (Brons et al., 2019).

7. Morphometric evaluationt hpeal aoemaihddev
facial symmetry in healthy individual

The complementary pawbt bé& &b egphuthd ¢ Aiap eimohesk uded
45)whicdhhvered the devel opment of a healthy pa

individuals with respect to age and @exually
heal thy palate in patients from childhood to
devel opment of directional asymmetry in the a
sex.

7. 2Madeltl hcem gssesct i onal alfevteH @ ppredledatliet hy i ndi vi d

Threesults oKogbposB8udwgwkbyVvAS peetnadailhxe ()2 028k pl uat
the growth of the entire surface of the heal!
preschool age tol%eaarndy) alWaid @ chtoimodn &f6ord@d e T he
was to fill a gap in knoall edgleopmenut , pwhlkitanlatia
compared to prenat al pal at alondelved lotgme np al ®tr & |
devel owaneant peb doe @Odinnear d(iemegn.s,i oBiss har a, Ja
Treder, & Nowdler ea99The present study provid
mattlemrough geometasnd amwalphosimeteof the entire pa
areas that chnwnban®mamiesp poefd etdlgee gr owt h of t he
pal at alhaspplfiacaeti ons in forensic anthropology
at t he paMatiamp osfudaunrites .t he siey awilsen bi omedi cal

ant hropology for planning antdhgei ccali na ncda |l o ratphpd d
of developmental wstandaoactioavi ngheiotmptas i son o
gr owt h iwi tphawciteanfttse-mbht blgedgendi vi dual s.
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Pal atal variability from childhood to ear/|

To the best otfhsebudy kbpwKedggopvsg Jakl ovg e
describe the variabilitysoudialdatsiado fpreivred io
component space in a; ;Ceat,ebdow&sropalinepgpn
the results. The moéseviembl asvari abidleirt ys
years) and younger adolescence (12 years)
the modal spgctehe Agaloa tdeast gqoofis ¢fheaomegkebds s wp e e i
compared to males, and the modell ed pal at &
gradual cessation. A similar slowing of d
was supportedFelryr atrheo,s tSUdoyr zaaf, .Fbggivar i &bBE
of thenpalkiathss soyfmmetry was analysed by geo
byYxilia etaladt.al( 2iecatigh eclomgy dered vari abl e
constantl tyhrcohuagnigbentgdue to physiologi-cal f
nutritionealhehvalmigt sa,ctparida yand petelc.dr dfeaect @omp:

The vast majucsripntgynoif palt udomgonent patail e/rsti s
wi th or ofaancd atlh ecilmedwasciomipiealbietihy( cao nSirlowas F
Carval ho Lauri s, Capelozza Fil ho, & Semb,
Principal component Lanalkysi Kui ppehagtsairg,b
& Fudal ej (2020), addalLangfwethathe(2820abi
i n patients with unoperated BCLP or UCLP,
anteropost emi @raatnide meéns i acnoomthrea svte,r t i ¢ al dire
Sugegtelsdt i ndi vi dnaahlasv ewiatnh inltefitassf ecgirogvt h
mor phol ogy compared to thehdhwaVveéemhpntgh gta pts't

were performed on whole face radiographs.

Model l ing pal atianl hgerad wthty dmange sdual s

The modell ed growth of the palate iwa$emal
supported by a numbee.rg.o & tJpaabEBVE eokuMe |sstelind, i g1s¢
meant that growth in females ceasedaddbat]!| i
it continued unti/l at |l east 19 years of a

f emamaeyse due to reduced osteobl ast accrt i vi

changes in the anteropost eratolre gtrroawt shv eorfs
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(Mel sengr 1Prfdowt h and cl osure of the palatal s
(Savol di .Bheceviel, co2redtg np avaehse sl i ne¢ e obsenged

period, with the greatest growth tendencies b
hand, pal at ah @ emwsaslndrioneamtt he mo st pronounced

tremdsulimi reqarly adol esc eGmuaeh.ell,n(t2a0gole) b the be Wwiht
confirmed that the | argest modell ed growth ct
pubertal spuryedrn nadfi mad e yaclaadrss) atf ladg e

The mmporfti anmi ng was a temporary slowing of pa
10 and 12 years of age, which resulted in a di
reporfkerdr &iyi o, Sforza, ,Pwhpi obs&ryehmiat z edT9 7
rate after the ageadbuimblelr ycefa rsst.u dDiuees tfoo dihsei ng

devel oaptnheinst age, it was difficult tloi neesatrabl i s
devel opment of the fémabéopal gt et.dleA ctoeddn@pdd3nagr
sl owing to cessatiooudled dpddetaadail | dzateil @mp meintj a
aftéeeer upti on of the permanent dentition; howe
pal at al develaoggmeme agme mafl esompl eti on of t oot

significamnlséeyx elset ween

The next step was to describe thaeapeevn oldop ment
Analysis of the entire palatal surface descr
included an increase in palatal width by appr
This 1s consi 9tyeinsth awiat hewthhael f. otfulddy9t7rhat pal at al
wi dctehabet ween 12 and 13 years of age. Further
wer e o0bs dleateaedr adint r e gh ealatnldye wpeadhigstbed ar ching of

the palate and its increase in height.
Sexual dii paarl phtiadm devel opment

Thexi sokensgexual mdnimbie pthked mhar d pal ate was supp
oAjanov (20 2&t)whad .conf i r me dsecbxy d ihfeft émm@eknicadbs tli int y
of heéred wadatet ati sticall yt heeegaf f bt batehhest Adgyor
analgyestedof individuals start ead ttohes haogwe soifg nlss ¢
especi al datyernnseldtidatd fr etgh @vrhpi acihatiesg r e eBmegnotn iwi t h
Vel em2nsk§20R0)Br Tgek
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FemaHeas | ess |ldedespg hapthhatteepalsatadsndsud uskeor
pal ate in itesomppantedbdbotmahgaeadmmehsige, Trotn
Mc Namar a, & Bebnsentdserédo983fronsequence of

mal eBas ®oermi r med thabepakatetdepgehecmine
the I ndi ahMpokhapate onBar pand.e,|l & aBdiratvd heamtk
preseéendy, the medepvhl weseothhphemadtdomalhe s

not significantly. Sexinalt hei moa sphhmisrm o o g
mani fested by significantly |l onger total
compared to femal es wa B o fbeeu guehstei xceashaen ndeirfi foerr
arch ( @urgd sahi , Bhat, & Jabeen, 2020)

7. 2A8sessment of faciiahdisyiminealry i n healt'tl

The assedemeati ohalf &adenialdeyreg! abadges usi
a 3bndimaskd approaech i ombthedabttwhyg ddesbt sbe
t he stHady S8k ov 8 €Ap paelrbhdi (A2n0aZ 3y)s DAh aalgr fead i a
potential Hacdast c dieaessimag bompvdii € & mieree & tome n t
orofacial cl eft linn trhaen ygroluipn iod avipeaft 8 eett ssa Iw
know how DAoef otvheer alalce and et ra efgegatgendd ahro
and to whatedexomnhealtddy ffedi vi dual s.

Mani festation of shape ditseionairhbeaadllit!hays yorompeu

Assesememgleat ed changes in facial asymmetr
treatf méemten, He, Morrison, Sullivan, & Ta
2016; Vyas, Gibr.eeThe & rMagdanmae ,o0f20RR)was d
i hhe pdeetsexmndis, cwhisad s hgeemte rvailt W b & | epdegrkf eocft
symmetry in (Beemgmain ®espi 62%) gni ficant
the overall pattern of asymmetry in facia
studi €éd gener alhast hilee eloowédre df aacse t hee gnosn

(Ferrari o, Sforza, Me & n2a0| 1. 8w liSie arhie d aE,\e & 1%t 9 50;m
tpatients with orofacial clefts and ot her

i s ®efvtae gy dltbedguchi. et al ., 2008)

Thenad ys eds hdbawteads eda strong asymmetry of t he

t endewmarnjdatt e r al deviraetg aornd loefs st hoef cahgien and s
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several studies based on( ROr maerniho detl ogly. ,and9 P:

et al ., 2008; SeTvheerets od t Rrha fse vsetad ddy® 9@ ph a mbi g u
rightward deviation i mtéalel nridglilend aexc e pahitchhe
the i deadmsgmmet ni general , athsl mgthtilye bwas ¢l
The tip of the nose was deviated to the | eft
resgHasezi , Javdani , Naghi dlztaldelwngh &t hAes hd e @ame ¢
deviation variThd bppegepantd etxt helfighd |l agnd r
cl ockiwn sdoesandexal | Aagevhigheupgdhe Fowat ed ace
countercltoclhwi sle .bet haes gmmet iwmfapahlbieghinl y bent |

created a | ar ger Reraisphtr Hhalef | afr gtelmecrdumlddt. hal f
includsetar growth of ndgCrohemaasild 86drp rtelf erreinglet

mi mi ¢ rilLs cmmldeeddr, ma0sl(8Bcgononet al ., 2010; Hodg
2020)
Faci al asymmet rdye pweansd esnttr cdanngdl hf leecge @z eet al . , zZ

Sajid etThd . RCROMe&St)hod showed t hmatnitftesstleidghes
the group of the ellndeguby i,fceangpdoammsedndhanages. in
asymmetry pweome® umae i@l e | nd Uee ntad esst,r onger mor pt
processes ,a@al sibglva hpei PgEaAmplhe i abFhct gl asymmet
was therefore more stable with increasing ag:¢
agewnpgdge kely not as significant as in mal es. |

was not due tlon agled enlhjeuasdgiedelin.e of the face s

conc asvhea pC , whereas the other facial regions
mi alei shape. The changes were |ikely dependent
gual(iAt yoert, Ri canek, & Patterson, 20.07; Nand
However, the chosen methodol ogy could not ass
involved in the changes in asymmetry.

Sexpeci fic c¢chane@eoenbins eerssyayghoeutnrgye rw a dyuelatrhsood (2
of age) . Faces of mal es mani fested more asym
compared to females. Eawietsh, begamel|l enng eo fs y snene
sexual di mor pb&o mml aefi tedarp ptehaer eadge of 40 years. |
di mor phi sm was not foun@dLindéheeDAAl hsygemngy at
accepted that isf asciigani fmocrapnhtollyo giyiRolosembe®d mb et a
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al . ,. 2T0#4i8Bgonsi stent wvsietxh dtinfed efriarhcierag dtblreate
of t heofspeexr i hogld enojradnteer t hEeB almez yo&Es k4a0, Kawal
2022)
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8 FUTURE DI REEANDOQLI NI CAL | MRAF CATI ONS
THE RESEARCH

We seeXpdadmdurrent research by following more i
| ongi thhyisnalgl yepeated measurements of the sam
ti me. The advantagehat tooeympudweasi dat anf er 1
about the real gr owt h, but tdhiesptiloattah e fteiwea a
i ndi vidual solalreeweudshiibdld Wy & ese d a @ shree e d entdo r teo

accurastseelsys f amni plamigtrdowasthebut t he burden of tr

Future research is directedat pwamnmosdeti ndadedel
on | ongitudinal 3DRitacichled s@iamsobftpatpreop ss e
be to model t he ageprpeasocghr peestsiileomneisrheeg rpeasssti oyne airr
prediction al3danmad# hef blacsregi tondi n al data has a
i our | a.boTrhaitsoriyncl uded a healthy population i
adul t hwadaiamdgadr fpuepesesnti fi datrimmiacfsilngng

persoredg c. ) amdppbi o reeesdtiocnrsalt i on of future deve

structures, i dentification of individuals wit
2015, 2019) . Ho uwfewteur, e trheeseaarnct hofi s to devel op
basetdhenexi sting predictor whi cihndwivlild ubael sd ensiitq
orofacial cl eft i n childhood. The proposed pr
practi ce, where it would allow at l|leget parti
thusglenti Aigiwigdual s who will apgpraupeeattcheer yapopl
treat ment and possibly the inclusion of orth
desofyjnt he predictor is |linked to the devel opn
and their i mplementation in Morphome3cs |1 . S
be performed in principal-l icoenpronmodel(PChHi tstpa
dataset. The resulting PC scores wild/@ be conv

be appliedc¢taviasarealiorreepr esent at ipcer,f owymeld pr ed

determining the average prediecdt ifoanceerr or betw

Anotihmporctoamteobt one research is the analysis

patients with orofacial (dlyefitb.anslgtyh i cowell ét &k no
incompl ealewd®yYds PPpr es endti rseocatsiyodmneaglt eg of t he har
or soft (Padde)nt tsialvainbdsst .c bk eivhy s have nasal def
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asymmetrical; these anatomical apmac tmad e t |
are more difficult to treat due to their v
Thetfarien I s ttd eevdalawagtmenefh atyhien fpaactei ent s wi t
tymds ¢UELP, CL) inteaocntyh snhé daudsh)onagd a( c o mbi
ofbeometri c i maardp hlcarmeditsmandd kappr oaches. 't is
and toddlers wwitlhl cewpdégreiceant ek efmani f est at |
whereas patientsynmptodimsals ywimlelt rgyhawnsdi st en
mat ched i ndi vii duealrds.e WwWelaacyneamhat s g i s affect
| tex meed tt hat @Bheremedi btleei mpy mme mswitr gygfeme n
wheraemmpr ove masnytmment rlyo pwielalv eldel opnegreirod. of t
Maxi |l | of a ®siarh tsa rageioirenaé¢ haai al symmetry |
symmetry shows a cl ear It ocarlssasipaotritaamtwiftolr &
practice to know and beaswpymhmet ty afotmprar @i ft
corretttiabss®. tusedwadl uat easy mmetdreygr manioff est e
devepment from Telmedrye tcihaaldlhymedlb e tl teearda fg1go wt
mi dd| eanfdacneor mal orol abi al fainxcd d ioant edhsowil

asymmet r yf awnauaresshtldeett ¢ . @« me s

The next pkasarcodmpresehteonsi vely evaluate th
or its individuaas pwardtesa aageedapgbebh si pbheat €hi s
to achieve iup ssethediacssf @i abwor pal at al de
children. The growth of the palagtead amody smaw
UCL PAt oS5ylear s of age)t had t.HE@GIH unadiesr gtoo ngv al
devel opment of the depnbeataéolpemiupddch@hi @f
per manent dent det envhieweh eirnimehweef et he &anci sa
posteriorly, which may occur due to insuf
consequently more fAneyx irbeldeu ctthiaonn iinn atdhuel tshic
arch, wheawomegntihnpegt bbdonti c probl ems cau:
beanal ysed andl tenauwmghhh asedet emiinoiromatiihcond o n N
relationships i s offsetmemyt pds itthiev eif rpdsioncidd
speech, i mproved foomdesiulttask Bi s ahdt wrntehess
considered when planning or tFhiondaolnltyi,c fturteuat
wi || bet odwarredcst etdhe eval uati on o8cHachtasd ga e

7y eairms)otrodevrer i fy whether the morphol ogica
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face opatcanht d nwiewmstitiHalyever, studies focusin
age range should consider that only the combi
can be evaluated and not the individual surge

treat ment process.

I n conclusion,fédlutmwedi esgiamed mealdeds eédoxe | vy
faci al or dentoal pabtbentapsatktisAgd otvhteh sianmet htei me
comparative mat er ibalt hnpeaetdise nttos bweh asoh & vedcatiueddd, e r g
cheil apfdmndmeg!l t hy i ndividual s.
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9 CONCLUSI ONS

Thi
aff
pat

The

s research sought to contribute to the

ects the real gr owt h, devel opment , and
ients with orofacial clefts compared t
foll owingreacbtlkdsi ons wer e

l1)Early neonatal theeifli dpleasayteyat aoakghtf el

growt h i n amngorddiheelgcotdiennn met hedalraddye ss C
clefThe anteridemterad wtelhod mfrst bembi ned wi
effect of the reconstructive |ip result
(Jakl ovsg .Basatl. on20Hdbwas easud ¢ pt, ed .

(HI’'he pressure exerted by the ECH wil |
dentoal veol ar segments and retraction

the cleft and normalization of )the prer

2)No | i miamttdaroinorofor posterior growth of

BCLP was daubrsenrgveadche ,fiarlstth oyuegahr noofr el iffaev o
the dentoal veol ar segments was mani fes
There was no negative eff ewhi cof icd edans
an indicator ofKoggreowtvhg rJeasktOmi va§thiiedinela & s i,
H2 was accepted.

(HXGrowth differences between the c¢cUCL
apparent in the transverse plane in th
trends wil | not | imit palatal growt h ir

anal)ysed

3)The most significantwabhoomphft éeédebni nhe

early cwearledhiomdt he mi ddl e hFaThe,r ewhviacsh n
significant progression of devi afminadns f
the morphol ogy i mproved | sIfieggrhald ab layf tdeu
gr owt h potenti al of the patients c omb
combination of (sKwrgeeijoal8 plrakd eodv8r eest al

(H®eviations from normal anatomy mai nl

directly affected by the presence of tF
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4)Theodel | ed growth of 4heefhemawet palt@eegwesa:
Il gr owt hbetrweadrs 12 and 15 years of age, afte

not change significantly. Gr owp é&ar if s ttende mae
unt il at |l east 19 years of age. Sexual din
mani fested by a wider male palate in the I

the medi(&Xlogreg wiv8n J ak ITohwd® evtasalac,ced@ 23b)wi t T
findings.

(H#®#al atal growth stops in females at 15 ye:
unt il at | eagst 19 years of age

5)The wbi,ch tshtaat efdwaedapem® sex and on age, W
partially confirmed. Sexual di morphism was

ages of 20 and 40 years. Mor e otvheegeef t he DA
40 yeawlsich <confirmed only a partial ef f e
(Harn8dkovsg et al ., 2023)

(HFhe DA depends on sex and differs among
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Objectives: The aim of this study was to assess palatal growth in newborns with complete bilateral cleft
lip and palate (cBCLP) and bilateral cleft lip and palate with tissue bridges (BCLP + B) 1 year after early
neonatal cheiloplasty (ENC).
Material and methods: The methodology was based on classic and morphometric analysis of dental
models of newborns with cBCLP or BCLP + B. These analyses included metric analysis, coherent point
drift-dense correspondence analysis, superprojection methods, and multivariate statistics. Dental casts
were observed in two age categories, which were compared with each other. The first cast was obtained
from each patient before ENC (TO, 5 + 5 days) and the second one prior to palatoplasty (T1, 12 + 6
months).
Results: Fifty-two dental models obtained from 26 newborns with ¢BCLP and BCLP + B were evaluated.
The results showed that over the 12-month period, alveolar clefts were narrowed in both cleft types due
to anterior growth combined with the formative effect of suturing. This was confirmed by decreases in
the dimensions of the right (T0 9.93 + 2.80 mm, T1 6.64 + 2.43 mm; p < 0.003) and left (TO 10.71 + 4.13
mm, T1 6.69 + 4.29 mm; p < 0.003) alveolar clefts in cBCLP patients. Similar reductions in alveolar cleft
‘widths occurred on the left side (T0 11.69 + 4.75 mm, T14.34 + 2.97 mm; p < 0.001) of BCLP + B patients,
while on the right side, which was connected by a combined tissue bridge, there was non-significant
narrowing of the alveolar cleft (TO 1.61 + 1.34 mm, T1 1.04 + 0.70 mm; p = 0.120). The ENC did not
restrict posterior palatal growth, meaning that intertuberosity width was extended in c¢BCLP (TO
32.80 + 3.15 mm, T1 35.86 + 2.80 mm; p < 0.001) and in BCLP + B neonates (TO 34.01 + 2.15 mm, T1
36.21 + 2.14 mm; p < 0.004). Width and length measurements in the observed groups showed growth
tendencies equivalent to those in noncleft or LOP patients. Palatal variability was greater in neonatal
¢BCLP, but was reduced during the monitored period, approximating that for BCLP + B. Regions with the
most notable palatal growth were located primarily at the premaxilla and at the anterior and partially
posterior ends of the maxillary segments.
Conclusion: Early neonatal cheiloplasty had no negative effect on palatal growth in any direction. There
'was no reduction in the length or width of the palate during the first year of life, nor was there narrowing
of the dentoalveolar arch. The formative effect of the operated lip on the anterior part of the palate was
confirmed. This, in combination with the favorable growth, lead to closure of the alveolar cleft.

© 2020 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights

reserved.
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1. Introduction

Each cleft center usually treats bilateral cleft lip and palate
(BCLP) newborns with a different surgical approach, however, it is
generally accepted that treatment should proceed as soon as
possible. Early neonatal cheiloplasty (ENC) has been applied in the
Czech Republic since 2005. ENC is performed within the first 14
days of birth, while the widely accepted later operation protocol
(LOP) is applied at 3—6 months (Borsky et al., 2012).

Nonsyndromic BCLP occurs in a critical embryonic period as a
result of disconnection of facial segments. Based on the extent to
which the facial segments are unable to merge together, several
groups of bilateral cleft type can be distinguished, such as BCLP
without tissue bridges (cBCLP) and BCLP with combined tissue
bridges (BCLP + B), as used in this study. Alveolar segments in
cBCLP do not come into contact with the premaxilla at all, while
alveolar segments in BCLP + B patients are connected to the pre-
maxilla with tissue bridges on at least one side (Borsky et al., 2012).
The presence of a cleft affects the aesthetic appearance and
morphology of the whole face, and therefore immediate multidis-
ciplinary treatment is required (Hartel et al., 1991; Heidbuchel et al.,
1993; Kuderova et al., 1996; Borsky et al., 2012).

According to previous studies, the most important advantages of
ENC are the excellent aesthetic results due to fetal wound healing,
which leaves no visible scar. This minimizes the psychosocial
impact on the child and its family. Other benefits include facilita-
tion of feeding and improvement of speech functions, while
negative issues include the potential for otitis media with effusion
as well as the minimal complications associated with neonatal
anesthesia (Van Boven et al., 1993; McHeik et al.,, 2006; Borsky
et al., 2007, 2012; Vokurkova et al., 2011; Blaha et al., 2013; Krejci
et al, 2015; Petrackova et al, 2015; Matsunaka et al., 2019).
Moreover, some studies of cleft newborns have confirmed that ENC
has no negative effects on palatal development and that the results
can be compared with those for LOP (Honda et al., 1995; Huang
et al, 2002; Wutzl et al, 2009; Eichhorn et al, 2011;
Hoffmannova et al., 2016, 2018).

Many previous studies focused on palatal growth after ENC have
been based on 2D methods, despite their disadvantages such as a
lack of 3D information or the risk of measurement errors. The
benefit of our research was the combination of 2D and 3D methods,
which enabled us to evaluate the entire surface of the newborn
palate and simultaneously analyze its dimensions and variability
using virtual dental models (Jorge et al., 2016; Ambrosio et al,
2018).

The main aim of this study was to assess the growth of the
palate during the first year of life in cBCLP and BCLP + B newborns
after early neonatal cheiloplasty.

2. Material and methods

The ethics committee of the University Hospital Motol and 2nd
Faculty of Medicine, Charles University, Prague, Czech Republic
approved the study according to the protocols presented. Informed
consent forms were obtained. The study was performed in accor-
dance with the guidelines of the Declaration of Helsinki.

2.1. Patients

The methodology was based on classic and geometric
morphometry of virtual dental models of the dentoalveolar arch of
17 ¢BCLP and 9 BCLP + B newborns operated on at 1—14 days. All
cleft patients were of Czech origin and each of them contributed
two plaster casts (total number 52). Casts were recovered before

ENC (TO, mean age 5 + 5 days) and before palatoplasty (T1, mean
age 12 + 6 months).

2.2. Treatment protocol

Only healthy newborns underwent total anesthesia, performed
using a combination of sevoflurane inhalation and midazolam
intravenous injection. Body temperature, blood pressure, Sa0,, and
heart functions were monitored in the patients throughout the
whole procedure. All patients were operated on by the same
experienced surgeon, following the modified Veau surgery proto-
col (Fig. 1). Two mucosal lobes (VL1, VL2) were elevated to deepen
the upper oral vestibule. The other two mucosal lobes (NL1, NL2)
were used to deepen the base and lateral side of the nose; at the
same time, closure of the alveolar defect with soft tissues was
completed. The rotated and dislocated premaxilla was pushed back
and its position was corrected. Incisions were closed with Vicryl 6/
0 and covered with a sterile tape on the outside of the lip; sup-
portive silicone nostril retainers were typically used for 2—3
months (Borsky et al., 2012).

2.3. Measurement

The plaster palate models were scanned using a Breuckmann
SmartScan (Aicon 3D Systems GmbH, Braunschweig, Germany)
with a resolution of 0.1 mm. The final scans were edited in Rapid-
Form XOS 2006 software (INUS Technology, Inc., Seoul, Korea).
Further analyses required manual application of 12 landmarks to
the dental models, according to Mazaheri et al. (1971) using Mor-
phome3cs software (http://www.morphome3cs.com/) (Fig. 2). Di-
mensions were measured between landmarks as follows: width of
the premaxilla (2—7), right alveolar cleft width (2—3), left alveolar
cleft width (7—8), molar region length on the right side (4—6),
molar region length on the left side (9—11), intercanine width
(4-9), intermolar width (5—10), intertuberosity width (6—11),
palatal length (1-12), and anterior basal angle ( 2 3—1-8). Selected
growth trends were compared with previously published data for
BCLP newborns operated on in the LOP and noncleft group (Kramer
et al., 1994).

2.4. Classic and geometric morphometry

Student’s t-test was applied to evaluate the differences in
morphological and dimensional growth changes between cBCLP
and BCLP + B during the observed period. Both ¢cBCLP and BCLP + B
newborns in TO were separated into three groups based on half the
standard deviation from the mean premaxillary width (2—7), which
is associated with cleft severity: small premaxilla (n = 10,
<15.75 mm), medium premaxilla (n = 6, 15.76—18.28 mm), and
large premaxilla (n = 10, >18.29 mm). Two-way analysis of variance
(ANOVA) was used to verify the effect of premaxillary size (small,
medium, large) in relation to cleft severity and cleft types (cBCLP,
BCLP + B) on palatal growth.

Coherent point drift-dense correspondence analysis (CPD-DCA)
was applied before full palatal shape evaluation (Hutton et al.,
2001; Dupej et al., 2014). The 3D models had to be aligned to the
common mean according to the homologous landmarks in order to
establish a minimum distance between consensus landmarks, us-
ing generalized Procrustes analysis (GPD) (Dupej et al., 2014).

Palatal variability, including the differences between cleft types,
was established by principal component analysis (PCA), which was
used to reduce the number of dimensions; the form variables
reduced into the first two principal components were placed into
scatter plots. Scatter plots with confidence ellipses and transformed
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VL2

VL1
NL1

Fig. 1. An example of the Veau method — schema of preparation. (a) Condition before surgery. (b, ¢) VL1 and VL2 mucosal lobes were used to deepen the upper oral vestibule;
NL1 and NL2 mucosal lobes were used to repair the nasal base and lateral side of the nose. (d) Condition after surgery.

specimens offered a visual representation of variability for cleft
types and age categories.

Longitudinal palatal growth changes in each cleft group during
the first year after ENC were represented by color-coded maps,
which included pre- and post-surgery mean surfaces. Super-
projection analysis allowed visualization of average differences on
the base mesh, with the color-coded map indicating the distances
between pairs of points on the polygonal network, using mean
distances for the homologous vertices between the neonatal sur-
faces and 1-year surfaces. Significance maps visualized significant
growth changes according to per-vertex t-tests. The purpose of the
vertex t-tests was to display locations that showed statistically
significant differences, with variation in blue color (p-value)
depending on level of significance (Dupej et al., 2014; Hoffmannova
et al,, 2016, 2018),

2.5. Statistical analysis

Statistical analyses of classic morphometry were performed
using Paleontological Statistics (PAST 4, Natural History Museum,
Oslo, Norway) with the level of significance set at p < 0.05. Mor-
phome3cs software was used to carry out geometric morphometry
evaluation. In order to avoid measurement errors, the dental
models of six randomly selected patients were marked at weekly
intervals for 5 weeks. The measurement error was then calculated
in Morphome3cs. Landmark placement error was determined to be
+ 0.17 mm (Cramon-Taubadel et al., 2007).

3. Results
3.1. Significant distinctions between cleft types

Based on the results in Table 1 ¢cBCLP and BCLP + B patients
varied significantly in the anterior region of the upper dental arch.
Statistical differences were found in the right alveolar cleft widths
(2—3), angles determining the convergence of the maxillary seg-
ments towards the premaxilla (£3—1-8), palatal lengths (1-12),
and premaxillary widths (2—7).

3.2. Shape variability

The variability of shape in the cleft groups was expressed on a
scatter plot of the principal component scores (Fig. 3). The scatter
plot represents relationship between PC1 and PC2, which accounts
for 57.16% of the overall variability in the observed group. Each
patient is represented twice in the scatter plot: in the first week of
life (TO) and 1 year after ENC (T1).

Shape variability was most pronounced in newborns (T0) within
both cleft groups, and was especially severe in the cBCLP group.
During the monitored period shape variability in both cleft types
decreased noticeably due to similar palatal growth.

Growth changes were explained by PC1, which represented
the growth of maxillary segments, premaxillary centralization
and premaxillary retraction., BCLP + B individuals developed
positive PC1 values during the first year, which demonstrated
favorable growth of the upper dental arches, while ¢BCLP in-
dividuals did not undergo any major changes, mainly because of
the initially extreme shape variability. All other distinctions be-
tween cleft types were represented by PC2. While a notable
decrease in variability was noted in c¢BCLP patients, BCLP + B
patients appeared to undergo favorable growth of the maxilla
and palate.

3.3. Growth changes

Longitudinal palatal growth is shown in Table 2. In both cleft
types patients demonstrated significant growth changes in the
anterior part of their maxillary segments indicating their conver-
gence towards the premaxilla. In cBCLP individuals alveolar cleft
width (2—3, 7—8) decreased significantly. On the other hand, in
BCLP + B patients a significant decrease was only found in the left
alveolar cleft width (7—8).

In the posterior part of the palate in both cleft types the
measured dimensions increased significantly over the 12 month
period. Maxillary segments in both cleft types grew significantly in
terms of molar region length (4—6, 9—11), intermolar width (5—10),
and intertuberosity width (6—11). In cBCLP individuals the pre-
maxilla grew significantly (2—7), but this change was not observed

91



386 L. Jaklova et al. / journal of Cranio-Maxillo-Facial Surgery 48 (2020) 383—390

12
(a)

(b)

Fig. 2. Landmarks on the alveolar arch: (a) ¢BCLP, (b) BCLP + B. 1 — tip of the ridge on the line between the labial frenulum and incisive papilla; 2 — right edge of the premaxilla
continued from the alveolar ridge; 3 — the most anterior point on the right maxillary segment; 4 — distal margin of the canine swelling on the right maxillary segment; 5 — distal
margin of the molar swelling on the right maxillary segment; 6 — tuberosity point on the right maxillary segment; 7 — left edge of the premaxilla continued from the alveolar
ridge; 8 — the most anterior point on the left maxillary segment; 9 — distal margin of the canine swelling on the left maxillary segment; 10 — distal margin of the molar swelling
on the right maxillary segment; 11 — tuberosity point on the left maxillary segment; 12 — reference point on the base of the perpendicular line from landmark 1 to the line

connecting the segment of reference points 6 and 11.

in BCLP + B patients. A significant reduction in intercanine width
(4—9) was perceived in BCLP + B neonates only.

Results of descriptive comparisons of chosen growth trends af-
ter ENC with published data for the LOP group and healthy in-
dividuals are shown in Fig. 4. Both cleft types showed increases in
intertuberosity width (6—11) after ENC that were comparable to
healthy neonates, whereas in ¢cBCLP patients after LOP a reduction
in width was evident. Palatal length (1-12) grew in BCLP + B in-
dividuals after ENC, similarly to controls; however, ¢cBCLP patients
demonstrated reductions in length. Consistent growth trends were
noticed in both cleft types for intercanine width (4—9) after both
ENC and LOP, although these differed from the controls.

The influence of the association of premaxillary size (2—7; small,
medium, large) with cleft severity and cleft type (cBCLP, BCLP + B)
on palatal growth during the first year was analysed by two-way
ANOVA (Table 3). The results showed significant effects of pre-
maxillary size, cleft type, and their interaction on right alveolar cleft
width (2—3), palatal length (1-12), and anterior basal angle
(£3—1-8). This confirmed that size of premaxilla and cleft type
influenced anterior palatal dimensions, for example the right
alveolar cleft width (2—3), which decreased distinctly over the 12
months in the cBCLP group. A significant effect of cleft type was
evident in intercanine width (4—9), which was wider in the less

severe BCLP -+ B group. The interaction of both factors was apparent
in the left alveolar cleft width (7—8).

3.4. Visualization of the growth changes

Pair analysis allowed visualization of longitudinal palatal
growth in the cBCLP and BCLP + B groups during the first year,
using color-coded maps and maps of significance. In cBCLP patients
significant growth was observed in the premaxilla and in the pos-
terior and partially anterior sections of the maxillary segments.
Anterior growth was more pronounced in BCLP + B individuals
(Fig. 5, Video 1 (supplementary material), and Video 2
(supplementary material)). Alveolar cleft widths were reduced in
both cleft types as a result of this anterior growth. The length of
alveolar segments grew equally in cBCLP and BCLP + B patients, but
showed no convergence in the posterior area.

Supplementary video related to this article can be found at
https://doi.org/10.1016/j.jcms.2020.02.019

4. Discussion

Our samples demonstrated morphological and growth differ-
ences between both cleft types, which is supported by several

Table 1

Mean differences in palate dimensions between cleft types at TO and T1.
Age TO T1
Cleft type cBCLP BCLP + B p-value cBCLP BCLP + B p-value
Dimensions X +SD X+ 5D
2-7 17.71 £ 2.23 15.78 + 241 0.053 19.32 + 2.08 16.87 + 2.10 0.009
2-3 9.93 +2.80 1.61 £ 1.34 <0.001 6.64 +2.43 1.04 £0.70 0.001
7-8 1071 + 413 11.69 + 475 0.572 6.69 + 4.29 434 +297 0.767
4-6 16.07 + 2.12 15.96 + 1.96 0.973 19.51 £ 224 19.85 + 1.62 0.174
9-11 1592 + 2.71 15.77 £ 137 0.969 19.25 + 2.09 20.60 + 1.57 0.121
1-12 30.54 + 4.31 2397 + 3.88 <0.001 29.11 £3.20 2542 +2.78 0.007
4-9 2920 +4.12 3277 + 282 0.035 28.13 +3.20 2954 +2.29 0273
5-10 3523+ 374 36.81 + 3.05 0.278 37.28 £ 3.11 38.80 + 2.50 0243
6-11 32.80 +3.15 34.01 + 215 0.305 35.86 + 2.80 3621+214 0.847
3-1-8 7797 + 21.57 133.43 £ 28.12 <0.001 82.52 + 27.96 146.04 = 17.01 <0.001
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Fig. 3. Variability of cBCLP and BCLP + B in age categories T0 and T1, as described by PC1 and PC2. Each individual appears twice in the scatter plot: TO = during the first week of
life; T1 = 1 year after early neonatal cheiloplasty. 95% confidence ellipses are included for all groups.

Table 2

Significant growth changes in the palate during the first year of life in individuals with ¢BCLP and BCLP + B.
Cleft type cBCLP BCLP + B
Age TO T1 p-value TO T1 p-value
Dimensions X+SD X +SD
2-7 17.71 £ 2.23 1932 + 2.08 0.006 15.78 + 2.41 16.87 +2.10 0.283
2-3 9.93 + 2.80 6.64 + 243 0.003 161 +134 1.04 £ 0.70 0.120
7-8 1071 + 4.13 6.69 + 4.29 0.003 11.69 + 4.75 4.34 +2.97 <0.001
4-6 16.07 + 2.12 19.51 + 2.24 <0.001 15.96 + 1.96 19.85 + 1.62 0.002
9-11 1592 + 2.71 19.25 + 2.09 <0.001 15.77 £ 1.37 20.60 + 1.57 <0.001
1-12 3054 + 431 29.11 + 3.20 0.085 23.97 +3.88 2542 +2.78 0271
4-9 2920 +4.12 28.13 +3.20 0393 32.77 +2.82 29.54 +2.29 0.011
5-10 3523 +3.74 37.28 + 3.11 0.034 36.81 + 3.05 38.80 + 2.50 0.038
6-11 3280 +3.15 35.86 + 2.80 <0.001 34.01 +2.15 36.21 +2.14 0.004
3-1-8 77.97 + 21.57 82.52 + 27.96 0.451 13343 + 28.12 146.04 + 17.01 0.130

studies (Wada et al., 1984; Kramer et al., 1992, 1994). Alveolar clefts
were larger in cBCLP neonates and decreased significantly during
the first year, in line with previous studies (Kramer et al., 1994,
1996). In the BCLP + B group the cleft widths diminished too, but
reduction of the right alveolar cleft was not significant due to the
presence of the combined tissue bridge and the smaller initial cleft
width compared with ¢BCLP individuals (Kramer et al., 1994; Chiu
et al,, 2011). Growth differences between cleft types were noted
in the premaxilla, which increased during the first year; however,
this growth change was significant in the cBCLP group only. In line

with Hermann et al. (2004) our results demonstrated that the
premaxilla was larger and more pronounced in those with more
severe defects.

There was a significant increase in intertuberosity width (6—11)
during the first year in both cleft groups following ENC. We
compared the dimensions with previously published data and
found that the increasing growth tendency corresponded with the
physiological growth of healthy newborns. In line with other
studies, an effect of lip surgery on intertuberosity width was not
observed (Kramer et al., 1994).
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Fig. 4. Intertuberosity width, intercanine width, and palatal length in BCLP patients after early neonatal cheiloplasty compared with previously published dimensions in BCLP

individuals after later operation protocols and in a noncleft group.

Table 3
p-values from two-way ANOVA for size of premaxilla and cleft type and their
interaction,

Dimensions Premaxilla size Cleft type Interaction
p-values

2-3 0.004 <0.001 0.010
4-6 0.263 0.972 0.366
7-8 0.720 0.538 0.029
9-11 0338 0.969 0.325
1-12 0.005 0.0004 0.024
4-9 0328 0.042 0.306
5-10 0274 0.259 0.358
6-11 0.101 0.276 0.579
3-1-8 0.039 <0.001 <0.001

In agreement with Kramer et al. (1994), our data confirmed
differential growth of palatal length (1—12) in each cleft type. Ne-
onates with ¢cBCLP showed a nonsignificant decrease after the ENC
that was similar to cBCLP patients following LOP. This decrease in
total palate length may be caused by postoperative retraction and
centralization of the premaxilla due to pressure from the repaired
lip. Less severe BCLP + B individuals showed an increase in total
palatal length similar to the physiological growth of healthy
newborns.

Several studies have documented significant decreases in
intercanine width (4—9) in both cleft groups following LOP (Wada
et al,, 1984; Kramer et al., 1994; Heidbuchel et al., 1998). A similar
growth trend was shown by our data, which is assumed to be
caused by the widening of the dentoalveolar arch and the forma-
tion of a triangular palate typical of BCLP patients. On the other
hand, the restriction of intercanine width may be the result of the
delayed effect of lip surgery without a retention device
(Heidbuchel et al., 1998) or closure of the soft palate only (Kramer

et al.,, 1994). Moreover, a decrease in intercanine width may be
caused by a diminishment of mandibular intercanine width
resulting from the lower tongue position associated with a narrow,
scarred maxilla.

The results demonstrated that growth tendencies in children
who underwent ENC was comparable with that of healthy controls
(6—11,1-12) or individuals operated on at 3—6 months (4—9), thus
ENC could be considered as a suitable surgical alternative. Our
previous studies confirmed that ENC has no negative effect on
palatal growth in unilateral cleft lip and palate (UCLP) patients and,
furthermore, the growth trends were more akin to healthy new-
borns than to the LOP group (Hoffmannova et al., 2016, 2018).

We analysed the correlation between premaxillary size and cleft
type and the development of the upper dental arch. It was found
that the size of the premaxilla and cleft type affect the anterior
dimensions (2—3, £ 3—1-8) associated with the convergence of the
maxillary segments. The effect of both analysed factors was also
noticeable on palatal length (1—12) due to the retroposition of the
premaxilla. Based on our results, more favorable growth of the
upper dental arch was noted in patients with smaller premaxillae
(BCLP + B patients). These results do not correspond with those of
other publications (Liao et al., 2004) due to the different age dis-
tributions of individuals with distinct cleft types.

In our study, a greater variability of palate shape was observed in
cBCLP neonates, which decreased markedly over the 12 month
period due to the formation effects of ENC leading to reduction of
the alveolar clefts. This relates to studies confirming that palatal
shape variability is greater in all cleft patients compared with
controls (Bugaighis et al., 2010; Bejdova et al., 2012; Ruskovd et al,,
2014; Hoffmannova et al., 2016, 2018). Intensive growth during the
first year of life led to a partial approximation of average palate size
of patients in both cleft types; however, following the ENC the BCLP
+ B individuals showed more positive growth trends.
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Fig. 5. Growth of the palate of BCLP patients during the first year of life, as modeled by pair analysis. (a) Color-coded map for cBCLP. (b) Map of significance for ¢cBCLP. (¢) Color-coded
map for BCLP + B. (d) Map of significance for BCLP + B. Red areas on the surface indicate the most pronounced growth changes, while blue areas represent less pronounced growth

changes. Green areas represent no growth changes.

Detailed morphometric assessment of the BCLP palate sup-
ported the view that ENC does not prevent palatal growth in any
direction. Corresponding results were found in previous studies
evaluating palatal growth in neonates after LOP (Huang et al.,
2002). More extensive anterior growth of maxillary segments was
noted in BCLP + B individuals, who were expected to grow more
favorably (Honda et al, 1995; Huang et al., 2002; Hoffmannova
et al., 2016, 2018). This was linked to the forming, occlusive effect
of the reconstructed lip after cheiloplasty (Kramer et al., 1994, 1996;
Braumann et al., 2002), which was responsible for reducing alve-
olar cleft width.

The visualization of palatal growth using pair analysis in com-
bination with 2D measurement yielded results that showed in-
creases in width and length of posterior parts of the maxillary
segments, which was in line with other studies (Kramer et al., 1992,
1994; Huang et al., 2002). More extensive growth was noticeable at
the posterior ends of the maxillary segments in cBCLP patients,
leading to a significant lengthening of these structures. In line with
other publications, ENC was not found to have a negative influence
on the width of the dentoalveolar arch (Kramer et al., 1992, 1994;
Braumann et al, 2002; Huang et al., 2002; Hoffmannova et al.,
2018).

The premaxilla grew significantly, especially on the left side. In
BCLP + B patients this could be explained by connection of the right
premaxillary side and the corresponding maxillary segments with
the combined tissue bridge. Under these conditions growth in the
right side was not as extensive because of the smaller initial dis-
tance between the structures; this has been described in other
studies (Kramer et al., 1994, 1996). The left side of the premaxilla
and the left maxillary segment showed more pronounced growth
in c¢BCLP individuals. This phenomenon could be explained by
asymmetry, where the alveolar clefts did not have the same initial
distance from the premaxilla (Bugaighis et al., 2014).

Due to the positive forming effects of ENC the premaxilla be-
comes more retrusive and centralized during the first year of life
(Hayward, 1983). Treatment of extremely protrusive premaxillae
in BCLP patients is complicated; however, it seems that surgical
retroposition of the premaxilla achieves similar results to pre-
surgical orthodontic treatment (Heidbuchel et al., 1993; Li et al.,
2014).

5. Conclusion

The results of this study demonstrated that ENC did not have
any negative effects on palatal growth in any direction, regard-
less of cleft type. There was no shortening of palate length or
narrowing of the dentoalveolar arch. Anterior growth of the
maxillary segments combined with the formative effect of the
reconstructive lip resulted in a reduction in alveolar cleft widths.
This reduction correlated with cleft severity, which was associ-
ated with premacxillary size. Other selected dimensions demon-
strated similar growth trends to noncleft newborns and the LOP
group. Our findings suggest that early neonatal cheiloplasty may
be considered an adequate alternative to later operation
protocols.
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Abstract

Objectives To compare palatal growth changes in infants with complete unilateral (UCLP) or bilateral (BCLP) cleft lip and palate
during the first year of life.

Materials and methods Upper dental arches of 68 neonates with UCLP and BCLP were evaluated using 2D and 3D morphom-
etry based on dental casts obtained in two age categories (T0 before early neonatal cheiloplasty—UCLP 4 + 3 days, BCLP 6 +
5 days; T1 before palatoplasty—UCLP 10+ 2 months, BCLP 12 + 3 months).

Results Intensive palatal growth was manifested in both directions of the palate. Palatal growth in the anterior direction was not
restricted, despite the intercanine (CC") and anterior (LL") widths being significantly narrowed in the BCLP group (CC" p=
0.019, LL" p=0.009). The posterior dental arches were significantly enlarged (UCLP p <0.001; BCLP p £0.001). The negative
effect of cleft severity on palatal length was not confirmed (p = 0.802). Variability of the palate was immense mainly in BCLP
infants (T0); however, it decreased in both cleft types, confirming the formative effect of palatal growth leading to alveolar cleft
closure (UCLP p <0.001; BCLP p = 0.006 on the right, 0.005 on the left).

Conclusions Both analyzed cleft groups (UCLP, BCLP) grew favorably during the first year of life, and the palatal growth was
not limited in any direction.

Clinical relevance Geometric morphometry allowed a comprehensive analysis of the palate, which can contribute to the im-
provement of surgical methods.

Keywords Bilateral cleft lip and palate - Unilateral cleft lip and palate - Early neonatal cheiloplasty - Upper dental arches -
Geometric morphometry - Classic morphometry

Introduction

Orofacial clefts are serious congenital malformations asso-
ciated with a deviation of human face development. The
merging of facial processes and palatal plates during the
sensitive period of embryonic development is essential for

24 Lenka Kozejova Jaklova
jaklovale@ natur.cuni.cz

Department of Anthropology and Human Genetics, Faculty of
Science, Charles University, Vini¢na 7, 128 43 Prague
2, Czech Republic

Department of Software and Computer Science Education, Faculty of
Mathematics and Physics, Charles University, Malostranské Namésti
25, 118 00 Prague 1, Czech Republic

the correct formation of craniofacial structures. Various
forms of orofacial clefts can appear if the embryonic process
is disturbed. Despite their different embryonic develop-
ment, cleft lip and palate often occur simultaneously in the
form of complete unilateral (UCLP) or bilateral (BCLP)
cleft lip and palate [1].
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