Univerzita Karlova, Prirodovédecka fakulta
Katedra antropologie a genetiky ¢lovéka

Charles University, Faculty of Science
Department of Anthropology and Human Genetics

Doktorsky studijni program: Antropologie a genetika ¢loveka
Ph.D. study program: Anthropology and Human Genetics

Autoreferat disertacni prace
Summary of the Ph.D. thesis

Hodnoceni morfologie obliceje pacientii s orofacialnimi rozstépy
v navaznosti na terapeutické postupy

Assessment of facial morphology in patients with orofacial clefts in relation to surgical
protocols

Mgr. Veronika Moslerova

Skolitelka: doc. RNDr. Jana Veleminska, Ph.D.

PRAHA 2018



Obsah

(@] 4157 o ST P PP PRSP I
POUZILE ZKIAtKY ...vviiiiiiiicie e 1|
AADSTIAKL ...ttt e n e bt et e et e re e teereeere e beeneenres 11
N 1L = Tod PSRRI \Y
Lo UIVOQ. ittt 1
2. CHLE PIACE ...ttt bbbt 2
3. Souhrn predkladanych publikac..........ccceviiiiiiiiiii s 3
4 V< PRSPPI 8
ISR 101 1 oo 18T oo USSR 11
2. AIMS OF the STUAY ... 12
3. Summary of the presented pUbIICAtIONS ...........cceiveiiiiciice e, 13
A, CONCIUSIONS ....c.eiitiitiiti ettt bbbttt ettt beabesbeeneeneeneenens 18
BiblHOGrafie / RETEIENCES.......eiuiiieieeet bbb 21
CUTTCUIUM VIBE ...ttt bbbttt et e bt nbe st e neene et e nens 25
Publikacni a prezentacni CINNOST .........cueiiiiiiiiiiiic e 27



Pouzité zkratky

3D
BCLP
CLP
cUCLP
K*

NCH
PCA
PCH*

PP

SS

UCL (CL)
UCLP
UCLP+b
UZIS

trojrozmérny

oboustranny/bilateralni rozstep rtu, Celisti a patra

kompletni jednostranny/oboustranny rozstép rtu, celisti a patra

kompletni jednostranny rozstép rtu, celisti a patra
kontrolni jedinci- srovnavaci soubor

pocet jedinct

neonatalni cheiloplastika

analyza hlavnich komponent

pozdni cheiloplastika — srovnavaci soubor
primarni periosteoplastika

sekundarni spongioplastika
jednostranny/unilateralni rozstép rtu
jednostranny/unilateralni rozstép rtu, Celisti a patra
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Abstrakt

Predkladana dizertatni prace shrnuje vysledky vyzkumu zaméfeného na studium
kraniofacidlni morfologie u pacientii s oblicejovymi rozstépovymi vadami v ndvaznosti na
terapeutické pristupy (Caganova et al.; Dadakova et al., 2016; Hoffmannova et al., 2016,
Hoffmannova et al., 2018; Moslerova et al., 2018). Uginky terapie jedincii s patologickymi
odchylkami rGstu neni mozné hodnotit bez detailnich auxologickych studii kontrolnich
jedinct, jejichz morfologie oblic¢eje, longitudindlni zmény popt. projevy pohlavniho
dimorfismu byly hodnoceny na zdkladé obdobné metodologie (Koudelova et al. 2015).
Disertacni prace tedy byla koncipovana jako svazek Sesti publikaci s obecnym syntetickym
uvodem do dané problematiky. Dohromady prace zahrnuje probandy Sirokého vékového
spektra od narozeni do 15 let v celkovém poctu 294 3D facidlnich skenti, 36 telerentgenovych
snimkl oblic¢eje, 112 3D skend sadrovych odlitkdi patra. Pii hodnoceni ptevladaji metody
geometrické morfometrie a mnohorozmérné statistiky.

StéZejni klinické ¢ast disertace se zabyva vlivem dvou typll operativy na riist a vyvoj
obliceje pacient s rozStépy, konkrétné neonatdlni cheiloplastiky (NCH) a sekunddrni
spongioplastiky (SS). Neonatalni cheiloplastika (NCH) je operativa, jejiz vliv byl studovan
z n€kolika aspektii. NCH je operace defektu rtu provadéna béhem prvnich dvou tydnil Zivota,
nejcastéji pak mezi 1. a 7. dnem po narozeni. Ve dvou studiich se zabyvame hodnocenim
rastu patra u déti s kompletnim jednostrannym rozstépem rtu, Celisti a patra (cCUCLP) a méné
zavaznou vadou s mostem (UCLP+b) béhem prvnich deseti mésicli Zivota. V tomto obdobi
pfed nasledujici operativou (palatoplastikou) mizeme jasné definovat piipadné negativni
vlivy NCH na rast maxily. Vysledky ukézaly, Ze patra u déti po neonatalni sutufe prodélavaji
bez ohledu na rozsah postizeni obdobné riistové zmény, pfi€emz patra u kompletnich rozstépi
jsou vyraznéji formovana ucinky NCH nez patra u jedincii s mostem. K nejvétSimu ristu
vV tomto obdobi dochazi na anteriornich a posteriornich okrajich obou patrovych segmenti,
pfi¢emz maxila UCLP pacientii vykazuje podobné tendence rustu jako u porovnavanych dat
zdravych jedincii. Z naSich vysledka vyplyva velmi dalezity poznatek, Ze neonatdlni sutura
rtu béhem prvniho roku Zivota sama o sob& nelimituje rlst horni Celisti na anteriornich
koncich a v predozadnim sméru celkové a béhem sledovaného obdobi nedochazi k zuzeni
dentoalveolarniho oblouku v oblasti mezi $picaky (Hoffmannova et al. 2016, Hoffmannova
etal., 2018).

VIiv NCH na morfologii obli¢eje pfedSkolnich déti s rozstépovou vadou byl hodnocen

na zaklad¢ tvaru celkového povrchu obliceje. U pacientil s izolovanym rozstépem rtu (UCL),



celkovym jednostrannym rozstépem rtu, Celisti a patra (UCLP) a celkovym oboustrannym
roz§tépem rtu, Celisti a patra (BCLP) byl sledovan vyvoj obliceje ve dvou veékovych
kategoriich a nasledné porovnavan s vékové odpovidajici normou. Odchylky morfologie
obli¢eje v porovnani s normou jsou u vSech sledovanych rozstépovych vad nejvice patrné
v oblasti nosu a v mist¢ vzniku vady (philtrum), u (UCLP) a (BCLP) je navic mirné
hypoplasticka oblast tvaii. Nejvice jsou postizeni BCLP jedinci a odchylky se pouze
nesignifikantné zvyraziuji s vékem. Zavéry nasi studie naznacuji, Ze neonatalni cheiloplastika
nema ve véku mezi 3. a 5. rokem Zivota negativni vliv na rist obliceje (Dadakova et al.,
2016).

Navazujici studie se tykala rozsifené¢ho souboru tychz pacient, u nichz byla dale
sledovana asymetrie oblieje, ktera byva typickym projevem pacienti piredevsim
S jednostrannymi orofaciadlnimi rozstépy a byva akcentovéana pravé s ohledem na chirurgicky
zakrok. Z vysledkl vyplyva, Ze jednostranné vady (UCL, UCLP) vykazuji asymetrii zejména
primarné postizené nasolabidlni oblasti, u UCLP pacienti asymetrie zasahuje i lateralnéjsi
oblast tvari. Necekané bylo zjisténi, zZe BCLP pacienti, prestoze maji defekt horniho rtu
oboustranng, vykazuji souhlasné s UCL a UCLP pozitivni odchylky od symetrie v oblasti
horniho rtu vlevo. V ostatnich oblastech se asymetrie BCLP od UCLP Ii§i, ale v porovnani
S jednostrannymi vadami je asymetriec méné vyraznd a ma spiSe charakter asymetrie
kontrolnich soubord. Kromé bukalni oblasti se asymetrie s vékem nezvyraziuje (Moslerova
etal., 2018).

Sekundarni spongioplastika je zakrok spocivajici ve vyplnéni defektu horni Celisti
drobnymi spongidznimi §tépy a provadi se v obdobi nejcastéji mezi 7. a 9. rokem, v zavislosti
na profezavani stalych Spi¢aka. Hlavnim cilem operativy je doplnéni chybéjici kosti horniho
alveolarniho oblouku a umoznéni profezani trvalého Spicdku v misté pivodniho rozstépu.
V nasi studii byl sledovan efekt této terapie na vyvoj obli¢eje v obdobi mezi 10. a 15. rokem
veéku, které je v ontogenezi splanchnokrania pacientli s orofacidlnimi rozstépy kritické.
nez v piipadé¢ PP jedinch. Pacienti s SS méli v porovnani s pfedchozi operativou celkové
konvexnéjsi profil, vyrazn€j$i prominenci nosu a méné¢ posSkozené vertikalni vztahy mezi
obéma Celistmi (Caganova et al., 2014).

Stézejni klinicka ¢ast je doplnéna auxologickou studii zalozenou na longitudinalnim
sledovani morfologie obli¢eje zdravych jedinci ve véku pubertdlniho spurtu. Obdobi
adolescence je z hlediska studia patologického vyvoje rozstépovych pacientt velmi dilezité,

nebot’ pravé vtomto obdobi je popisovana nedostateCnost rlistu stiedni Casti obliceje



a zhorSeni mezicelistnich vztahli. Metodologie, podobné jako u vétSiny studii pfedchozi Casti
disertace, je zalozena na hodnoceni variability i primérné formy/tvaru obli¢eje na zaklad¢ 3D
virtualnich povrchovych facidlnich modelt pokroc¢ilymi metodami geometrické morfometrie.
Studie Koudelova et al. (2015) pfinesla z klinického hlediska cenny poznatek, ze mezi
12.a 15. rokem nebyl prokdzan pohlavni dimorfismus tvaru obli¢eje po odskalovani jeho

velikosti. Pohlavni dimorfismus formy oblic¢eje byl signifikantn¢ odlisny od 14 let véku.

Abstract

The presented thesis summarizes the results of research on craniofacial morphology
in patients with facial cleft defects in relation to therapeutic approaches (Caganova et al.;
Dadakova et al., 2016; Hoffmannova et al., 2016a, 2018; Moslerova et al., 2018). The effect
of therapy in individuals with pathological growth disorders cannot be evaluated without
detailed auxological studies of control subjects whose facial morphology, longitudinal
changes, or manifestations of sexual dimorphism were evaluated upon similar methodology
(Koudelova et al. 2015). Therefore, the thesis was conceived as a volume of six publications
complemented with a general synthetic introduction into the area of study. Together, the
thesis includes probands in a broad age spectrum from birth to 15 years with a total of 294
facial 3D scans, 36 tele-X-ray face images, 3D scans of 112 gypsum palate castings. The
methods of geometric morphometry and multidimensional statistics prevail in the assessment.

The main clinical part of the thesis deals with the influence of two types of surgery on
the facial growth and development of patients with cleft palate, namely secondary
spongioplasty (SS) and neonatal cheiloplasty (NCH). Neonatal cheiloplasty (NCH) is the
surgery whose effects were studied from several angles. NCH is a lip defect surgery
performed during the first two weeks of life, most often between 1 and 7 days after birth. In
two of our studies we deal with assessment of palate growth in children with complete
unilateral cleft lip, jaw and palate (cUCLP) and a less severe defect of the bridge (UCLP+b)
during the first ten months of life. In this period before the next surgery (palatoplasty) we can
clearly identify any possible negative effects of NCH on the growth of the maxilla. The
results showed that the palate in children after neonatal suture undergoes similar growth
changes regardless of the extent of the impairment, while palates in case of complete clefts
are significantly more affected by the NCH than the palate in the individuals with a bridge.
The largest growth in this period occurs at the anterior and posterior margins of both palate

segments, with the maxilla in UCLP patients exhibiting similar growth tendencies as



compared with data from healthy individuals. Our results suggest a very important lesson that
neonatal suture of the lip during the first year of life itself does not limit the growth of the
maxilla at the anterior ends and in the anteroposterior direction overall and during the
observed period it does not lead to narrowing of the dentoalveolar arc in the space between
the canines (Hoffmannova et al. 2016, Hoffmannova et al., 2018).

The impact of NCH on facial morphology of pre-school children with a cleft defect
was evaluated based on the shape of the overall face surface. In patients with isolated cleft lip
(UCL), unilateral complete cleft lip, jaw and palate (UCLP) and bilateral complete cleft lip,
jaw and palate (BCLP) there was observed the development of face in two age categories and
then compared with the corresponding age standard. In all the cleft defects, deviations of
facial morphology, as compared to the standard, are the most evident in the nasal area and in
the place of origin of the defect (philtrum), while in (UCLP) and (BCLP) there is also slightly
hypoplastic buccal area. The BCLP individuals are the most severely affected and their
deviations become only non-significantly more pronounced with age. The most important
conclusion of the study is the finding that neonatal cheiloplasty does not have negative effect
on the growth of the face between the 3 and 5" year of life (Dadakova et al., 2016).

The follow-up study studied an extended set of the same patients whose facial
asymmetry was observed, being a typical manifestation in patients primarily with unilateral
orofacial clefts and is usually accentuated due to the surgical procedure. The results indicate
that unilateral defects (UCL, UCLP) possess asymmetry especially in the primarily affected
nasolabial area, while in UCLP patients the asymmetry affects also the more lateral facial
region. It was unexpected to discover that BCLP patients, although having an upper lip defect
on both sides, showed positive symmetry deviations, similar to UCL and UCLP, in the upper
lip on the left. In other areas, BCLP's asymmetry varies from UCLP, but compared to
unilateral defects the asymmetry is less pronounced and it may be considered as only an
asymmetry of a control set. Apart from the buccal area, the asymmetry does not become more
pronounced with age (Moslerova et al., 2018).

Secondary spongioplasty is an operation consisting in filling the upper jaw defect with
small spongiose grafts and is performed most commonly between the seventh and ninth year
of age, depending on the emergence of permanent canine teeth. The main objective of the
surgery is to supplement the missing bones of the upper alveolar arc and to enable the
emergence of a permanent canine tooth in place of the original cleft defect. In our study we
observed the effects of this therapy on the development in face between 10 and 15 years of

age, which is highly critical age in the ontogenesis of the splanchnocranium of patients with
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orofacial clefts. The results reveal that the alveolus defect (SS) remedial method has a very
positive impact on the formation of the patient's face. When compared with previous surgery
type, the profile of patients with SS was more convex, with more pronounced nose and less
damaged vertical relationship between the two jaws (Caganova et al., 2014).

The main clinical part is complemented with an auxological study based on
longitudinal observation of facial morphology in healthy individuals at the age of puberty
spurt. Adolescence is very important, as concerns the study of cleft patient pathological
development because it is this period when the insufficient growth in the middle part of the
face and the deterioration of the intermaxillary relationships are described. The methodology,
like in most previous studies, is based on the evaluation of variability and average form/shape
of the face studied in virtual 3D facial surface models, using advanced methods of geometric
morphometry. A study by Koudelova et al. (2015) provided an observation, very valuable
from the clinical point of view, that between the 12™ and 15" age no sexual dimorphism in the
facial shape was proven after scaling to size. Sexual dimorphism in facial morphology was
significantly different from the age of 14.

Vil



Uvod

Rozstépové vady jsou patou nejcastéjsi vrozenou vyvojovou vadou s incidenci pohybujici se
okolo 1,6 na 1000 Zzivé narozenych déti (UZIS, 2014). Rozitép vznika v momenté, kdy je
Vv kritické periodé¢ embryondlniho vyvoje naruSen proces splyvani oblicejovych vybézk,
patrovych plotének nebo obou téchto struktur (Moore et al., 2008). Rozstépova vada
nezpusobuje morfologické odchylky pouze v misté defektu, ale ovliviiuje rist i dalSich
kraniofacidlnich struktur (Duskova et al., 2007), pii¢emZ obecné je za nejproblematicté)si
oblast povazovana horni Celist (Capelozza et al., 1996; Farifia et al., 2018).

Lécba je vzhledem ke komplexnosti vady multidisciplinarni (Kuderova et al., 1996)
a probiha v n¢kolika etapach od détstvi az do dospélosti (Mossey et al., 2009). Piestoze se
problematikou chirurgického fteSeni rozstépovych vad zabyvaji specialist¢ jiz dlouha
desetileti, doposud se nedospélo kjasnému konsenzu ohledné piresného nacasovani
a provedeni jednotlivych operaci defektu rtu, Celisti a patra. Jen v Evropé bylo na konci
minulého stoleti provadéno téméi 200 rtiznych operacnich protokold napii¢ jednotlivymi
roz§tépovymi centry (Mossey et al., 2009).

V soucasnosti stale Castéji vyuzivanym a pro nékteré odborniky kontroverznim
pristupem feSeni defektu rtu je metoda neonatalni cheiloplastiky. Nejcastéji je odmitana
v souvislosti s riziky anestezie v novorozeneckém veku, které vsak fada autort popira (AKin
etal., 1991; Galinier et al., 2008; Harris et al., 2010; Borsky et al., 2012). Naopak preferovana
je hned z ngkolika divodd. Zaprvé z hlediska snaz$iho pfijmu potravy v podobé sani ¢i
dokonce moznosti navratu ke kojeni (Blair and Brown, 1931; Weatherley-White et al., 1987;
Harris et al., 2010). Dale autofi dokladaji lepsi hojeni jizvy v dusledku fetalniho vzorce hojeni
ran (Adzick and Lorenz, 1994; Longaker et al., 1994; Blaha et al., 2013; Borsky, 2014). Jako
nejdulezitéjsi je Casto povaZovan pozitivni psychologicky vliv €asné operativy na matku
a potazmo celou rodinu (Akin et al., 1991; Mcheik and Levard, 2006; Galinier et al., 2008;
Borsky et al., 2012).

Druhou oblasti, jejiz chirurgické feSeni doznalo béhem let zna¢ného vyvoje, je defekt
alveolu. Dlouhou dobu bylo chirurgické teseni alveolarniho vybézku zcela opomijeno.
U ptedeslych opera¢nich metod byl efekt ve smyslu rekonstrukce alveolarniho hiebene
mizivy (Matic and Power, 2008; Jabbari et al., 2017) a kromé jiného mély za nasledek
pomérn¢ vyrazné zhorSeni dentalnich a mezicelistnich vztahti (Amanat and Langdon, 1991,
Smahel and Mullerova, 1994; Smahel et al., 1998). Metodou volby se stala v soucasnosti

standardné vyuzivand metoda sekundérniho S§t€povani, tzv. sekundarni spongioplastika. Je



povazovana za spolehlivou metodu feSeni defektu alveolu, kdy je casto dosazeno
I spontanniho profezani vysoko zalozenych $pi¢akd (Amanat and Langdon, 1991; Devlin
et al., 2007; Feichtinger et al., 2008). Vyznamny progres ve vyvoji operacnich metod byl
mozny jen diky velkému mnozstvi retrospektivnich studii. Vzhledem ke stale se
zdokonalujicim nastrojim a diagnostice v Iékaiském prostiedi, je souCasna snaha o
zkvalitnéni péCe a zmirnéni nasledkii vady, a to nejen u rozs§tépovych pacientt, nikdy
nekoncici vyzvou. V souvislosti s tim ma posuzovani vlivu jednotlivych operacnich metod na

kraniofacialni vyvoj své hluboké opodstatnéni.

Cile prace

Zakladnim tématem vyzkumu bylo sledovat oblicej pacienta s rozstépem z rdznych uhld
pohledu v navaznosti na dva terapeutické piistupy. Hlavnimi cili bylo 1) popsat rist patra
béhem prvnich deseti mésici zivota UCLP pacientl, objasnit, zda ma neonatilni
cheiloplastika béhem sledovaného obdobi negativni vliv na rist maxily a vyhodnotit, jakym
zpisobem je rast patra ovlivnén v souvislosti s typem a zavaznosti vady; 2) popsat odchylky
v morfologii mékkych tkani a asymetrie obliceje u déti predsSkolniho véku s rizné zdvaznou
roz§tépovou vadou v porovnani s normou, sledovat piipadné vyvojové trendy a ziskat
informace o vlivu NCH na rst a vyvoj obliceje; 3) popsat vliv sekundarni spongioplastiky na
vyvoj obli¢eje u dospivajicich chlapcli v odstupu 5 let po implantaci $t€pu v porovnani
s efektem predchoziho operac¢niho protokolu zahrnujiciho metodu primarni periosteoplastiky.
Posledni cil disertace se tykal tématu zdravych kontrolnich jedincii, jeZ jsou obecné
nepostradatelnou soucésti klinickych studii zaloZenych na popisu odchylek patologie od
normy. Stanovili jsme si zmapovat pro orofacialni rozstépy kritické obdobi puberty, ptic¢emz
dil¢imi cili bylo zhodnotit variabilitu tvaru a formy obli¢eje chlapct a divek ve vé€ku od 12 do
15 let, identifikovat sexudlné dimorfni znaky a popsat rozdily mezi jednotlivymi vékovymi

kategoriemi.



Souhrn predkladanych publikaci
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Palatal growth in complete unilateral cleft lip and palate patients following neonatal
cheiloplasty: Classic and geometric morphometric assessment. Int J Pediatr
Otorhinolaryngol 90:71-76.

Vliv neonatalni cheiloplastiky na rast horni ¢elisti pied palatoplastikou nebyl dosud
objektivné hodnocen. U 33 jedinct jsme si stanovili popsat morfologii horni celisti,
postihnout zmény dulezitych parametr popisujicich patro a jejich vyvojovy trend porovnat
S publikovanymi daty kontrolnich jedinct (K*; Kramer et al., (1994)) a jedincti operovanych
pozdni cheiloplastikou v primérném véku 6 mésict (PCH*; Mishima et al., (2001)). Data
byla hodnocena metodami klasické a geometrické morfometrie na zdkladé dvou sad 3D
modelii patra. Variabilita souboru hodnocena PCA analyzou se béhem sledovaného
10mési¢niho obdobi zmensSila, coz naznacuje podobny ristovy trend pater neonatdlné
operovanych jedincl. Rozméry popisujici Sitku rozstépové stérbiny a thel s tim souvisejici, se
nasledkem sutury rtu béhem sledovaného obdobi podle ocekavani snizily. Parametr
charakterizujici anteriorni dentoalveolarni Sitku pak ztstal beze zmény. Ostatni parametry
tykajici se posteriorni casti horni Celisti zahrnujici posteriorni Sifku dentoalveolarniho
oblouku, délku obou molarnich segmentli a celkovou délku patra, se naopak signifikantné
zvétsily. 3D modelovanim riistu jsme zjistili, Ze riist segmentl horni Celisti probihal na
anteriornich 1 posteriornich koncich. Z téchto vysledki vyplyva, ze zzeni roz§t€pové Stérbiny
bylo zptisobeno kombinaci modela¢niho efektu cheiloplastiky soucasné s anteriornim ristem
segmentl a nikoliv zizenim oblouku horni ¢elisti. Porovnanim nasich pacientii s PCH* a K*
jsme ziskali nasledujici poznatky. Pocatecni délka patra byla u obou rozstépovych skupin
krat$i, ale béhem sledovaného obdobi nartstala podobnou mérou jako u kontrol. Vyssi byla
také pocateCni anteriorni a posteriorni Sitka dentoalveoldrniho oblouku, pfi€¢emz anteriorni
dentoalveolarni Sifka je jednim ze zésadnich parametrii urCujicich tspésnost operativy. Jeji
snizeni je jednim z castych rastovych selhani po cheiloplastice, a doslo k nému 1 u ndmi
srovnavaného PCH* souboru. Oproti tomu u naSich NCH pacientii ziistal tento rozmér beze
zmény a rastovy trend anteriorni dentoalveoldrni Sitky mél charakter blizici se kontrolam.
Vysledky naznacuji, ze NCH neredukuje rist horni Celisti v pfedozadnim smeéru. Snizeni
roz$tépové Stérbiny bylo nasledkem modelaéniho efektu sutury rtu a vzajemného pfirtistani
segmentll na anteriornich koncich, bez patologického zuzeni dentoalveolarniho oblouku

V anteriorni oblasti.



Hoffmannova E, Moslerova V, Dupej J, Borsky J, Bejdova S, Veleminska J. 2018.
Three-dimensional development of the upper dental arch in unilateral cleft lip and
palate patients after early neonatal cheiloplasty. Int J Pediatr Otorhinolaryngol 109:1-6.

In print.

Jakym zpiisobem ovliviiuji typ a zadvaznost rozstépové vady rust horni Celisti jsme si stanovili
zjistit v nas$i dalsi praci. Tyto trendy jsme pak porovnali s publikovanymi daty kontrol (K*)
a dvou skupin pozdné operovanych jedinct (PCH¥*), pievzatych z prace Kramer et al. (1994).
Studie byla zalozena na hodnoceni dvou typt rozstépu: kompletniho jednostranného rozstépu
rtu, Celisti a patra (cCUCLP; n=36) a jednostranného rozstépu rtu, Celisti a patra s mostem
(UCLP+b; n=20). Pocatecni variabilita cUCLP souboru byla vyrazné vétsi, béhem prvnich
deseti mésicii ale vyrazné klesla a v obdobi pied palatoplastikou se vyznamné piekryvala
abyla srovnatelna s variabilitou UCLP+b. Statistické hodnoceni piisobeni typu vady, jeji
zévaznosti (mirnd, stfedni, t€zka) a jejich vzdjemné interakce na riist horni Celisti pfineslo
nékolik poznatkii. Ob¢ charakteristiky 1 jejich interakce mély vliv na miru redukce rozst€pové
Stérbiny a anteriorniho bazalniho uhlu, stejné tak jako na narist posteriorni Sifky
dentoalveolarniho oblouku. Typ 1 zavaznost vady také ovlivnili anteriorni Sitku
dentoalveolarniho oblouku. Nebyla vSak nalezena signifikantni korelace mezi velikosti
defektu a délkou patra, coz je velmi dulezité zjisténi. Zavaznost vady je totiz Casto uvadéna
jako jeden z hlavnich faktort hrajicich roli pii redukei ristu horni Celisti. Vzajemné porovnani
obou typtl vady ukdazalo, ze vice se zmény anteriornich parametri spojenych s rozstépovou
Stérbinou manifestovaly u t¢zsiho postizeni (cCUCLP). Z vysledkii deskriptivniho porovnani
s K* a PCH* vyplynulo, Ze ristové trendy u parametri posteriorni $itky oblouku a celkové
délky patra u jednotlivych typt vady vykazovaly vyraznou podobnost s ristovymi trendy
2 sledovanych skupin PCH* a obecné také s K*. Parametrem, u kterého se riistové trendy
lisily, byla anteriorni §itka oblouku. Ta u naSich pacientli zlistala beze zmény (cUCLP) nebo
se s vékem zvysila (UCLP+b). Zvyseni tohoto parametru bylo popsano také u K*, zatimco
u PCH* doslo k jeho snizeni. Moznym vysvétlenim muize byt u nasSeho souboru odlisna
technika feSeni defektu rtu modifikovand dle piivodni metody podle Tennisona. Modifikace
piinasi vice materidlu do oblasti sutury a snizuje tak pooperacni tlak rtu na postizenou maxilu
(Borsky et al., 2012). Cheiloplastika neméla ani u jednoho typu vady v prvnim roce zivota

negativni vliv na pfedozadni ani Sitkovy rist horni celisti. Soucasné s tim byl jeji modelaéni

wewvr



Dadakova M, Caganova V, Dupej J, Hoffmannova E, Borsky J, Veleminska J. 2016.
Three-dimensional evaluation of facial morphology in pre-school cleft patients following
neonatal cheiloplasty. J cranio-maxillo-facial Surg 44:1109-1116.

Vliv neonatalni cheiloplastiky na morfologii obliceje byl hodnocen u ptredskolnich déti ve
dvou v€kovych kategoriich (3 a 4,5 roku) s cilem popsat hlavni odchylky a detekovat
piipadny vyvojovy trend téchto abnormit. Podkladem studie byly 3D modely obliceje deéti
S rizn¢ zavaznym typem rozstépové vady (UCL, UCLP, BCLP; n=72) a kontrolni soubor
sestavajici ze zdravych jedinci (zaci matefskych $kol; n=60). Data byla hodnocena
pokrocilymi metodami geometrické morfometrie a vysledky vizualizovany pomoci barevnych
map. Statisticky se od sebe jednotlivé veékové kategorie neliSily, ale vSechny sledované
skupiny rozstépti se signifikantné liSily od normy. Celkové odpovidaly nalezené hlavni
odchylky v morfologii obli¢eje standardné popisovanym odchylkdm rozstépovych pacientt.
Pacienti se od normy li$ili zejména v oblasti nosu, filtra a retni ¢ervené horniho rtu. U vad
zahrnujicich roz§tép patra byla patrna retruze v lateralnich oblastech maxily. Nosni kofen byl
u jedinct s roz§tépem méné konkavni, u BCLP pacientt byl vyrazné oplostély a celkové Sirsi.
U jednostrannych vad bylo nalezeno $ir$i a plo$si nosni kiidlo postizené strany, u BCLP byl
tento nalez oboustranng. U UCL jedinct byla patrnd prominence tkdné v oblasti pooperacni
jizvy. U UCLP jedinct byla oblast jizvy na stejné urovni jako u kontrol, coZ bylo zplisobeno
retruzi okolni tkané, ktera zasahuje lateraln€ oblast tvaii. Oblast premaxily BCLP jedincii byla
spole¢né s dolnim rtem ve vyrazné protruzi, ale stejné jako u UCLP byla patrna vyrazna
retruze lateralnich oblasti, coZ shodné v obou ptipadech svéd¢i pro zkraceni horni Celisti. Tato
odchylka se nesignifikantné zvySovala s vékem. U star§ich UCLP a BCLP jedinci byla
popsana prominujici brada. Tato odchylka zapada do celkového obrazu vyvoje dolni Celisti
u CLP pacientli a spole¢né s nizs$i konkavitou nosu a retruzi maxily pfispiva k typickému
oplosténi profilu rozstépovych pacienti. Celkoveé nejméné postizeni a normé nejvice podobni
jedinci byli ve skupiné UCL pacientl. Naopak nejvyraznéji se odchylky od normy
odchylkou maxilarni oblasti prominence v misté jizvy, retruze lateralnich partii zde nebyla
pfitomna. To znaci, Ze na rhst zdravé maxily nema Casna sutura rtu béhem sledované¢ho
obdobi inhibi¢ni vliv. Odchylky morfologie oblieje u jednotlivych skupin jsou v ramci
typickych odchylek rozstépovych pacientt, pficemz v predskolnim obdobi nenachdzime jejich

signifikantni progresi s vékem.



Moslerova V, Dadakova M, Dupej J, Hoffmannova E, Borsky J, éern)’f M, Bejda P,
Kocandrlova K, Veleminska J. 2018. Three-dimensional assessment of facial asymmetry
in preschool patients with orofacial clefts after neonatal cheiloplasty. Int J Pediatr
Otorhinolaryngol 108:40-45. In print.

Ptitomnost asymetrie, jeji pfipadna progrese s vékem a paralely s normou byly hodnoceny na
souborech 96 pacientd s rozstépem (UCL, UCLP, BCLP) a 78 zdravych kontrolnich
jedincich, v primérnych vékovych kategoriich 3 a 4,5 roku. Z pohledu asymetrie byli vice
postizeni jedinci s jednostrannou vadou, nez jedinci postizeni oboustranné. Statisticky jsme
neprokazali signifikantni rozvoj asymetrie napfi¢ sledovanymi skupinami v piedSkolnim
véku. U vSech skupin pacienti jsme nalezli asymetrii cela, ktera patrné nesouvisela
s rozstépovou vadou, ale byla nasledkem polohové plagiocefalie v kojeneckém véku. U UCL
jedincti byla asymetrie vyjadiena zejména v nasolabialni oblasti, s pozitivnimi odchylkami od
symetrie v oblasti filtra a ¢ervené horniho rtu, jako dusledek samotné vady a protruze jizvy.
U UCLP jedincti bylo nalezeno totozné schéma asymetrie nasolabidlni oblasti, navic jsme
vSak detekovali signifikantni asymetrii zasahujici lateraln¢ do bukalni oblasti, ktera se mirn¢
zvyraziovala s vékem. U oboustrannych vad byla asymetrie zjiSténa v laterdlnich partiich
hibetu nosu a nosnich kiidel, s pozitivnimi hodnotami vlevo. Odtud pokracovala inferiorné do
oblasti filtra a pfilehlych partii, s rozvojem vice laterdln¢ u star$i vékové kategorie. Oproti
jednostrannym vadam vykazovali BCLP jedinci pouze mirnou asymetrii nosu. Pfesto, Ze se
jedna o oboustranny defekt, shodné s jednostrannymi vadami byla i u BCLP jedinct nalezena
mirna asymetrie retni ¢ervené. Hlavni odchylky od symetrie v oblasti dolniho oblic¢eje byly
nalezeny v riizné mife u dolniho rtu, nejvyraznéjsi u UCL jedincl, nejméné patrné u BCLP
souboru. Obecné se asymetrie nejvyrazn¢ji manifestovala v oblasti samotné rozstépové vady.
U kompletnich rozstépovych vad zasahovala i dale lateraln¢ do oblasti maxily, pricemz ptivod
této asymetrie davame primarn¢ do souvislosti s narusenou horni €elisti, nikoli chirurgickou
lécbou. Pacienti s oboustrannymi vadami vykazovali niz§i miru a odli$ny typ asymetrie od
jednostrannych vad a vyjma nasolabialni oblasti se jejim celkovym charakterem blizili spise
norm¢. Kromé nesignifikantni progrese v oblasti maxily u kompletnich rozstépovych vad se

asymetrie v ostatnich oblastech s vékem nezvyraznila.



Caganova V, Borsky J, Smahel Z, Veleminska J. 2014. Facial growth and development
in unilateral cleft lip and palate: Comparison between secondary alveolar bone grafting
and primary periosteoplasty. Cleft Palate-Craniofacial J 51:15-22.

Zasadni vliv na utvéfeni oblieje ma také chirurgicka rekonstrukce defektu alveolu.
Kraniofacialni vyvoj béhem pubertalniho spurtu jsme sledovali u pacientd operovanych
sekundarni spongioplastikou a dopad této metody jsme hodnotili na zakladé¢ porovnani
s predchozi metodou primarni periosteoplastiky. Materidlem byly laterdlni telerentgenové
snimky 18 SS pacientl a zpracovana data 48 PP pacientll ve véku 10 a 15 let. V 10 letech se
soubory liSily zejména vyssi vertikalni disproporci obli¢eje u PP pacientli a nizs$i hloubkou
nosu na mékkém profilu. V 15 letech pretrvaval a spiSe se lehce zmiriioval rozdil vertikdlnich
parametrd predniho obli¢eje. Signifikantni rozdil byl nalezen v narastu dentoalveolarni vysky
maxily, ktery byl vyraznéjsi u SS pacientti. Maxila se shodné u obou skupin pacientd dostala
do mirné retruze a nebyl pozorovan ani rozdil v jeji celkové délce. Vyznamné rozdily nebyly
nalezeny ani v souvislosti s mandibulou. Mirna anteriorotace a nesignifikantni protruze dolni
Celisti, zapfi¢inénd vyraznéjSim ristem téla mandibuly v pribéhu pubertalniho spurtu oproti
bazi lebni, se vyskytovala shodné u obou skupin. Retruze redukované maxily spole¢né
S mirnou protruzi mandibuly vyustila v oplosténi skeletdlniho profilu. Konvexita skeletalniho
profilu klesla u obou skupin pacientli téméf rovnomérné. Vyznamny rozdil jsme nalezli
U parametrii popisujicich sklon patra vi¢i bazi lebni, jeZ soufasné ovliviiuji vertikalni
meziCelistni vztahy. Ty se vyrazné 1épe vyvijely u SS pacienti. U SS pacienti navic doslo
k signifikantnimu nartstu konvexity me¢kkého profilu. V souvislosti s dentoalveolarni slozkou
nalézdme vyznamny rozdil v proklinaci fezakli a celkové v proklinaci dentoalveolarniho
hiebene, a to vyrazné ve prospéch SS skupiny. Celkové vysledky naznacuji, Ze asny zasah do

alveolarniho oblouku, jako v ptipadé PP jedinct, negativné ovliviiuje dentoalveolarni slozku
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spongioplastiky unaseho souboru také pfiznivejsi vertikalni meziCelistnimi vztahy, vyssi

proklinace hornich i dolnich fezakt a vyssi konvexita mékkého profilu.

Koudelova J, Bruzek J, Caganova V, Krajiek V, Veleminska J. 2015. Development of
facial sexual dimorphism in children aged between 12 and 15 years: A three-dimensional
longitudinal study. Orthod Craniofacial Res 18:175-184.

Dulezitymi otazkami variability tvaru a formy oblieje a soufasné¢ véku nastupu rozvoje

pohlavné dimorfnich znakii jsme se z longitudindlniho pohledu zabyvaly u souboru



17 chlapcti a 13 divek. Material tvorily 3D oblicejové skeny poiizené ve véku mezi
12. a 15. rokem. Statistickym zhodnocenim variability bylo zjisténo, ze v ptipad¢ formy
zacalo byt signifikantni odliSeni mezi chlapci a divkami patrné od 14 let v€ku. Forma obliceje
v tomto piipadé vice odrazi vyvoj sexualniho dimorfismu ve smyslu velikosti znakii nez tvaru
oblic¢eje. Z pohledu tvaru obliceje se skupiny signifikantné neliSily. Metoda superimpozice
odhalila oblasti vyskytu pohlavné¢ dimorfnich znakti. Na konci sledovaného obdobi
v 15 letech byla u divek celkové signifikantni prominence orbitdlni oblasti a tvafi, zatimco
U chlapct vyrazné prominovala nado¢nicova oblast, nos a horni ret. Nalezené rozdily patii

mezi charakteristické pohlavné dimorfni znaky obliceje.

Zavér
V této disertaéni praci byla hodnocena role neonatalni cheiloplastiky a sekundarni
spongioplastiky ve vyvoji obli¢eje pacientl s orofacidlnimi rozstépy.

Jednim z cilii bylo alesponl ¢aste¢né prispét k odpovédi na otdzku, zda ma neonatélni
cheiloplastika negativni vliv na rast jednotlivych oblicejovych struktur v uréitych etapach
vyvoje predskolniho ditéte. Z naSich vysledkti vyplyva, Ze u pacienti s kompletnimi
jednostrannymi roz$tépy i s jednostrannymi rozSt€py s mostem neni béhem prvnich deseti
mé&sict po cheiloplastice predozadni rist patra limitovan. Sitka rozstépové §térbiny se snizuje
v zavislosti na typu a zédvaznosti vady vlivem kombinace modelacniho efektu sutury rtu na
postizeny dentoalveolarni oblouk a sou¢asného rtstu obou segmentti v anteriornich oblastech.
Vylou¢ili jsme zmenSovani rozstépové Stérbiny na zéklade ¢asto popisovaného nezadouciho
zUZeni predni dentoalveolarni §itky horni Celisti, kdy tento parametr zGstava u naSich jedinct
v zavislosti na typu vady bud’ beze zmény, nebo se mirné zvysuje. Signifikantni rtst byl
nalezen u obou typti vady i v posteriornich oblastech. Variabilita jedinci s kompletnim
postizenim se béhem prvniho roku Zivota sniZzuje a sou€asné se pfiblizuje variabilit¢ méné
postizenych jedincii. To znaci, Ze rlst patra sledovanych déti prochazel stejnymi zménami
a sledoval podobny ristovy trend. Z porovnani s daty pozdéji operovanych jedinct
a kontrolnich soubort vyplyva, ze riistovy trend horni €elisti ma u naSich pacientli charakter
spiSe se bliZzici normé& neZ pozdni operative.

Hlavni odchylky v morfologii obliceje nalezené u ptedskolnich déti s rozstépem
odpovidaji standardn¢ popisovanym odchylkdm rozStépovych pacientii. Nejvyraznéjsi
odchylky od normy byly nalezeny u pacient s oboustrannym kompletnim rozst€épem, méné

vyrazné pak byly u pacientl s kompletnim jednostrannym rozst€épem. U obou skupin se tykaly



zejména nasolabialni oblasti, tedy struktur pfimo zasazenych rozstépem, ale zaroven byla
patrnd signifikantni retruze laterdlnich oblasti horni Celisti. Nejméné postizenymi a norme
celkové nejvice podobnymi jedinci byla skupina pacientii s izolovanym rozstépem rtu, zde
nebyly lateralni oblasti zasazeny. Tato zjiSténi naznacuji, Ze na rust zdravé maxily nema ¢asna
sutura rtu negativni vliv. Pokud zohlednime poznatky o rastu postizené horni celisti popsané
Vv predchozi ¢asti a také informace o tom, ze maxila je u kompletnich rozstépovych vad kratsi
jiz pted prvnim chirurgickym zékrokem, vysledky naznacuji, Ze NCH nemé vyrazn¢ inhibi¢ni
vliv na rast horni Celisti rozstépovych pacientti celkové. Podporou tohoto tvrzeni muize byt
i fakt, Ze v piedSkolnim véku nenachazime u vyznamnych rozs§tépovych odchylek
signifikantni progresi s vékem.
Odchylky od perfektni symetrie byly u vSech skupin pacientd i u normy nalezeny

Vv oblasti cela, shodn& s pozitivnimi hodnotami vpravo. Vzhledem k témto okolnostem
neshleddvame souvislost asymetrie ¢elni oblasti s rozstépovou vadou, ale povazujeme ji za
nasledek polohové plagiocefalie a z ni pramenici prominence Cela. Nejvyraznéjsi projevy
asymetrie byly pfitomny v oblastech pfimo souvisejici s rozStépem, avSak u kompletnich vad
se asymetrie vyskytovala i lateralné v oblasti maxily. Tyto vysledky naznacuji, ze kompletni
vady s postizenim patra rozvijeji asymetrii i lateraln€ od samotného mista postizeni mékkych
tkani, zatimco nepfitomnost asymetrie lateralnich oblasti u UCL jedinci naznacuje, Ze
izolovany rozstép rtu v kombinaci s NCH nezpisobuje vyznamnou asymetrii oblasti obliceje.
S vyjimkou horni labidlni oblasti se oboustranné rozstépy charakterem asymetrie bliZily spise
norm¢&, nez jednostrannym roz$tépliim. AZ na vyjimku nesignifikantni progrese asymetrie
Vv oblasti tvafi u kompletnich vad, asymetrie v ostatnich oblastech se s vékem nezvyraznila.

Pokud se tyka teSeni defektu alveolu, naSe vysledky naznacuji, Ze pacienti operovani
sekundarni spongioplastikou vykazovali b&hem pubertalniho ristu vyrazné lepsi vyvoj
vertikalnich mezicelistnich vztahii a zarovenl vétsi proklinaci hornich 1 dolnich fezak.
Soucasné byla na konci sledovaného obdobi pfitomna také vétsi konvexita mékkého profilu,
coz je jednim z vyznamnych cilli,, kterych se celkova 1é€ba pacientii s roz§tépem snazi
z estetického hlediska dosahnout. Casny zasah do alveolarniho oblouku, v piipadé diive
provadéné primarni osteoplastiky ¢i u naSeho souboru pacientli operovanych primarni
periosteoplastikou, naopak celkové negativné ovliviioval dentoalveolarni slozku maxily a jeji
postaveni vzhledem k bazi lebni, kde byla nalezena retroinklinace. V dalSich parametrech,
jako je délka maxily €1 sagitdlni mezicelistni vztahy, se ob& skupiny nelisily.

Béhem pubertdlniho vyvoje u zdravych jedinci nebyl do 15 let véku prokézan

signifikantni pohlavni dimorfismus tvaru obli¢eje. Pohlavni dimorfismus formy se postupné



zvyraziioval a signifikantné odlisSny byl az od 14. roku, pficemz forma obliceje piedstavovala
vyvoj sexudlniho dimorfismu vice ve smyslu velikosti znaklli nez tvaru obli¢eje. Vyznamné
rozdily byly v prominenci nado¢nicové oblasti, nosu a horniho rtu u chlapcti, u divek naopak

prominovala oblast orbit a tvari.
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Introduction

Cleft defects are the fifth most common congenital developmental disorder with incidence of
about 1.6 per 1000 live births (UZIS, 2014). Cleft is formed in a critical phase of embryonic
development when the process of fusion of facial processes, palatal plates or both of these
structures is disrupted (Moore et al., 2008). The cleft defect does not cause morphological
deviations only in the defect site, but it also affects the growth of other craniofacial structures
(Duskova et al., 2007), while the upper jaw is generally considered the most problematic area
(Capelozza et al., 1996; Farifia et al., 2018).

The treatment is multidisciplinary due to the complexity of the defect (Kuderova et al.,
1996) and takes place in several stages from childhood to adulthood (Mossey et al., 2009).
Despite the fact that the problem of surgical treatment of cleft defects has been dealt with by
specialists for many decades, it has not been possible yet to achieve clear consensus on the
precise timing and execution of individual lip, jaw and palate defect operations. Only in
Europe alone, nearly 200 different surgery protocols were in use across individual cleft
operation centers at the end of the 20" century. (Mossey et al., 2009).

Currently, the use of neonatal cheiloplasty as an approach to lip defect treatment is
increasing though it remains controversial for some professionals. Most often it is rejected in
the context of anesthesia risks in neonatal age, but many authors deny that (Akin et al., 1991;
Galinier et al., 2008; Harris et al., 2010; Borsky et al., 2012). On the other hand, it is preferred
for several reasons. First of all, because of easier food intake through sucking or even
allowing a return to breastfeeding (Blair and Brown, 1931; Weatherley-White et al., 1987;
Harris et al., 2010). In addition, the authors documented better scar healing due to the fetal
wound healing pattern (Adzick and Lorenz, 1994; Longaker et al., 1994; Blaha et al., 2013;
Borsky, 2014). As the most important is often considered the positive psychological influence
of early surgery on the mother and therefore on the whole family (Akin et al., 1991; Mcheik
and Levard, 2006; Galinier et al., 2008; Borsky et al., 2012).

The second area, where surgical treatment has undergone considerable development
through the years, is the alveolar defect. For a long time, surgical solution of the alveolar
process was completely neglected. In previous operative methods, the effect in the sense of
reconstruction of the alveolar ridge was negligible (Matic and Power, 2008; Jabbari et al.,
2017) and, among other things, it resulted in a rather significant deterioration of dental and
intercostal relations (Amanat and Langdon, 1991; Smahel and Mullerova, 1994; Smahel et al.,
1998). The method of choice has become the now routinely used secondary grafting method,
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or secondary spongioplasty. It is considered to be a reliable method of solving the alveolar
defect, where it often achieves even spontaneous emergence of high-level canines (Amanat
and Langdon, 1991; Devlin et al., 2007; Feichtinger et al., 2008). Significant progress in the
development of surgical methods was possible only thanks to a large number of retrospective
studies. Due to the ever-improving tools and diagnostics in the medical environment, the
current effort to improve the quality of care and to mitigate the consequences of the defect,
not only in cleft patients, is a never ending challenge. In this context, the assessment of the
impact of particular surgical methods on the craniofacial development does have its profound

justification.

Aims of the study

The main objective of the research was to study the face of a patient with a cleft defect from
different angles of view in follow-up to two therapeutic approaches. The main objectives were
1) to describe the palatal growth during the first 10 months in UCLP patients, to clarify
whether neonatal cheiloplasty had, during the period under review, negative effect on
maxillary growth, and to evaluate how the growth of the palate is affected in relationship to
the type and severity of the defect; 2) to describe deviations in soft tissue morphology and
face asymmetry in pre-school children with cleft defects of various severity, in comparison
with the norm, and to monitor possible growth trends and gain insight into the effect of NCH
on the growth and development of the face; 3) to describe the influence of secondary
spongioplasty on the development of the face of adolescent boys 5 years after implantation of
the graft in comparison with the effect of the previous operating protocol involving the
primary peristheoplasty method .

The final theme of the dissertation was the healthy control subjects, who are generally
an indispensable part of clinical trials based on the description of pathology deviations from
the norm. We undertook to map out the period of puberty, which is critical for orofacial clefts,
our partial goals being to assess the variability in the shape and form of the face of boys and
girls aged 12 to 15, to identify sexually dimorphic characteristics and to describe the

differences among individual age groups.
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Hoffmannova E, Bejdova S, Borsky J, Dupej J, Cagaiiova V, Veleminska J. 2016b.
Palatal growth in complete unilateral cleft lip and palate patients following neonatal
cheiloplasty: Classic and geometric morphometric assessment. Int J Pediatr
Otorhinolaryngol 90:71-76.

Influence of neonatal cheiloplasty on upper jaw growth before palatoplasty has not been
objectively evaluated yet. In 33 individuals, we undertook to describe the morphology of the
upper jaw, to capture the changes of important parameters describing the palate and to
compare their developmental trend with the published data of control individuals (K*; Kramer
et al., (1994)) and individuals operated by late cheiloplasty in the mean age of 6 months
(PCH*; Mishima et al., (2001)). The data was evaluated by classical and geometric
morphometry based on two sets of 3D palate models. The variability of the set, evaluated by
PCA analysis, decreased over the 10-month period, indicating a similar growth trend of
palates in neonatally operated individuals. Dimensions describing the width of the cleft gap
and the related angle decreased over the reference period, due to suture of the lip, as expected.
The parameter characterizing the anterior dentoalveolar width remained unchanged. Other
parameters related to the posterior part of the upper jaw, including the posterior width of the
dentoalveolar arc, the length of both molar segments and the total length of the palate, have
significantly increased. By 3D modeling of growth we determined that the growth of the
upper jaw segments was at the anterior and posterior ends. These results show that the
narrowing of the cleft gap was due to a combination of cheiloplasty modeling effect together
with anterior segment growth and not due to narrowing of the upper jaw arc. By comparing
our patients with PCH* and K* we learned the following findings. The initial length of the
palate was shorter for both cleft groups, but it increased during the period under review to a
similar extent as in controls. The initial anterior and posterior width of the dentoalveolar arc
was also higher. The anterior dentoalveolar width is one of the key parameters determining
the success of the operation. Its reduction is one of the frequent growth failures after
cheiloplasty and it occured in the compared PCH* group too. In contrast, in our NCH patients
this dimension remained unchanged and the growth trend of the anterior dentoalveolar width
had a character close to the controls. The results suggest that NCH does not reduce upper jaw
growth in the anterio-posterior direction. Reduction of the cleft gap was a result of the
modeling effect of the suture of the lip combined with anterior growth of the segments

without pathological narrowing of the dentoalveolar arc in the anterior region.
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Hoffmannova E, Moslerova V, Dupej J, Borsky J, Bejdova S, Veleminska J. 2018.
Three-dimensional development of the upper dental arch in unilateral cleft lip and
palate patients after early neonatal cheiloplasty. Int J Pediatr Otorhinolaryngol 109:1-6.

In print.

In our next study we undertook to identify how the type and severity of cleft defects influence
the growth of the upper jaw. We compared these trends with published control data (K*) and
two groups of late-operated individuals (PCH*) taken from the work of Kramer et al. (1994).
The study was based on the evaluation of two types of cleft: a complete unilateral cleft lip,
jaw and palate (cCUCLP; n=36) and a unilateral cleft lip, jaw and palate with a bridge
(UCLP+b; n=20). Initial variability of the cUCLP set was significantly higher, but it
significantly decreased during the first ten months and it significantly overlapped in the period
before palatoplasty and was comparable to the variability of UCLP+b. Statistical evaluation
of the type of the defect type, its severity (mild, moderate, severe) and their interaction with
the growth of the upper jaw brought several findings. Both characteristics and their
interactions affected the reduction of the cleft gap and the anterior basal angle, as well as the
increase in the posterior width of the dentoalveolar arc. The type and severity of the defect
also affect the anterior width of the dentoalveolar arc. However, no significant correlation was
found between the size of the defect and the length of the palate, which is a very important
finding. The severity of the defect is often cited as one of the major factors playing a role in
reducing the growth of the upper jaw. Comparison of both types of defect showed that
changes in anterior parameters associated with the cleft gap were more pronounced in case of
more severe defect (CUCLP). The results of the descriptive comparison with K* and PCH*
showed that the growth trends for the posterior arc width parameters and the total length of
the palate for each type of defect showed significant similarity with the growth trends of the 2
monitored groups of PCH* and generally also with K*. The parameter where the growth
trends varied was the anterior width of the arc. This remained unchanged in our patients
(cUCLP) or it increased with age (UCLP+b). An increase in this parameter was also reported
for K*, while in PCH* it decreased. Possible explanation in our patients may be a different
technique of lip operation, modified according to the original Tennison method. The
modification brings more material into the suture area and reduces the postoperative lip
pressure on the affected maxilla (Borsky et al., 2012). In the first year of life, cheiloplasty did
not have a negative effect on the anterio-posterior or width growth of the upper jaw in any
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type of the defect. At the same time, its modeling effect was more evident in the case of more

severe defects.

Dadakova M, Caganova V, Dupej J, Hoffmannova E, Borsky J, Veleminska J. 2016.
Three-dimensional evaluation of facial morphology in pre-school cleft patients following

neonatal cheiloplasty. J cranio-maxillo-facial Surg 44:1109-1116.

The influence of neonatal cheiloplasty on face morphology was evaluated in pre-school
children of two age categories (3 and 4.5 years) in order to describe major deviations and to
detect a potential trend in the development of these abnormalities. The basis of the study were
3D models of children's faces with different stages of severity of the cleft defect (UCL,
UCLP, BCLP; n=72) and a control group consisting of healthy subjects (children from
nursery schools; n=60). The data was evaluated by advanced geometric morphometry and the
results were visualized using color maps. Statistically, the individual age categories did not
differ, but all of the observed groups of cleft defects differed significantly from the norm.
Overall, the main deviations found in facial morphology matched the standard deviations
described in cleft patients. Patients differed from the norm especially in the nose, philtrum,
and red part of the upper lip. In the case of defects involving the cleft palate, recursion was
seen in lateral areas of the maxilla. The nasal root was less concave in cleft subjects, in BCLP
patients it was significantly flattened and generally wider. In unilateral defects, the nasal wing
of the affected side was found to be wider and flatter; in the case of BCLP this finding was on
both sides. UCL individuals had a prominence of tissue in the area of the postoperative scar.
For UCLP individuals, the scar area was at the same level as in the controls, which was due to
the recursion of the surrounding tissue that laterally enters the area of the cheeks. In BCLP
individuals, the premaxillar area with the lower lip were in a pronounced protrusion, but as
with UCLP, a significant lateral area retrusion was seen, which in both cases is indicative of
shortening of the upper jaw. This deviation increased with age insignificantly. In elderly
UCLP and BCLP individuals, prominent chin was observed. This deviation fits into the
overall concept of the lower jaw development in CLP patients and, together with lower
concavity of the nose and maxillary retrusion, it contributes to the typical flattening of the
profile of cleft patients. Overall, the least affected individuals the closest to the norm were in
the UCL group of patients. On the other hand, the most significant deviations from the norm
manifested in the most severe disabilities, i.e. BCLP individuals. In UCL individuals, the only
deviation in the maxillary area was the prominence at the site of the scar, while there was no

lateral area retrusion. This indicates that an early suture of the lip does not have an inhibitory
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effect on the growth of a healthy maxilla during the observed period. Deviations in facial
morphology of the individual groups are within the range of typical deviations of cleft
patients, with no significant progression with age in the pre-school period.

Moslerova V, Dadakova M, Dupej J, Hoffmannova E, Borsky J, Cerny M, Bejda P,
Koc¢andrlova K, Veleminska J. 2018. Three-dimensional assessment of facial asymmetry
in preschool patients with orofacial clefts after neonatal cheiloplasty. Int J Pediatr
Otorhinolaryngol 108:40-45. In print.

The presence of asymmetry, its possible progression with age, and parallels to the norm were
evaluated in a set of 96 patients with cleft (UCL, UCLP, BCLP) and 78 healthy control
subjects, in the mean age categories of 3 and 4.5 years. From the view of asymmetry,
individuals with a unilateral defect were more severely affected than individuals affected
bilaterally. Statistically, we have not confirmed a significant development of asymmetry
across the monitored groups at preschool age. For all patient groups, we found an asymmetry
of the forehead that apparently was unrelated to the cleft defect but was due to positional
plagiocephaly in infancy. In UCL individuals, the asymmetry was expressed in particular in
the nasolabial regions, with positive deviations from symmetry in the philtrum region and the
upper lip red area, as a result of the very defect and scar protrusion. UCLP individuals had an
identical pattern of asymmetry in the nasolabial region, but we also detected significant
asymmetries extending laterally into the buccal area, which slightly increased with age. For
bilateral defects, the asymmetry was found in lateral parts of the dorsum of the nose and of
the nasal wings, with positive values to the left. From there, it continued inferiorly to the area
of the philtrum and the adjacent parts, with development laterally in the older age category.
Unlike unilateral defects, BCLP subjects showed only mild nose asymmetry. Even though it is
a bilateral defect, alike with unilateral defects, in BCLP individuals was found a slight
asymmetry of the red part of the lip. Major deviations from symmetry in the area of the lower
face were found to varying degrees in the lower lip, while it was the most apparent in UCL
individuals, and the least evident in the BCLP group. In general, the asymmetry manifested
the most markedly in the area of the cleft defect itself. In the case of complete cleft defects, it
also extended laterally into the area of the maxilla, and the origin of this asymmetry is
primarily related to disrupted lower jaw, not to the surgical treatment. Patients with bilateral
defects exhibited a lower degree and a different type of asymmetry as compared to unilateral

defects, except for the nasolabial area, with its overall character being closer to the norm.
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Apart from the insignificant progression in the maxillary area in the case of complete cleft

defects, the asymmetry in other areas did not become more pronounced with age.

Caganova V, Borsky J, Smahel Z, Veleminska J. 2014. Facial growth and development
in unilateral cleft lip and palate: Comparison between secondary alveolar bone grafting

and primary periosteoplasty. Cleft Palate-Craniofacial J 51:15-22.

Surgical reconstruction of the alveolar defect has a major influence on the formation of the
face. Craniofacial development during pubertal spurt was monitored in patients with
secondary spongioplasty and the impact of this method was evaluated by comparison with the
previous method of primary periosteoplasty. The material was lateral teleroentgen images of
18 SS patients and processed data of 48 PP patients aged 10 and 15 years. At the age of 10,
the groups varied mainly by higher vertical facial disproportions in PP patients and lower
nose depth on the soft profile. At the age of 15, the difference in the vertical parameters of the
anterior face persisted or slightly diminished. Significant difference was found in the increase
in dentoalveolar maxilla height, which was more pronounced in SS patients. In both groups of
patients, maxilla underwent mild retrusion and no difference was observed in its total length.
Significant differences were not found even in connection with the mandible. Slight
anteriorotation and non-significant protrusion of the lower jaw, due to the more pronounced
mandible body growth during pubertal spur as compared to cranial base, occurred in both
groups. Retrusion of the reduced maxilla together with a slight protrusion of the mandible
resulted in the skeletal profile flattening. Skeletal profile convexity decreased in both patient
groups almost equally. We found significant difference in the parameters describing the slope
of the palate to the base of the skull, which simultaneously influence the vertical relations
between the jaws. They developed much better in the SS patients. The SS patients also
experienced a significant increase in convexity of the soft profile. In relation to the
dentoalveolar component, we find a significant difference in the proclination of the incisors,
and in general in the proclination of the dentoalveolar ridge, significantly in favor of the SS
group. Overall, the results suggest that early intervention in the alveolar arch, as in the case of
PP individuals, negatively affects the dentoalveolar component of the maxilla. In addition to
the generally acknowledged more successful reconstruction of alveolar defect, SS in our set
also exhibits more favorable vertical relationship between the jaws, greater proclination of

upper and lower incisors and higher convexity of the soft profile.
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Koudelova J, Bruzek J, Caganova V, Krajic¢ek V, Veleminska J. 2015. Development of
facial sexual dimorphism in children aged between 12 and 15 years: A three-dimensional
longitudinal study. Orthod Craniofacial Res 18:175-184.

We examined important problems of facial shape and form variability and the age of onset of
sexually dimorphic traits from the longitudinal view, in a group of 17 boys and 13 girls. The
material consisted of 3D facial scans taken between the ages of 12 and 15. By statistically
assessing the variability, it was found that in the case of the form, significant distinction
between boys and girls was apparent from 14 years of age. The form of the face in this case
reflects the development of sexual dimorphism in terms of size of the traits rather than the
shape of face. Concerning the shape of face the groups did not differ significantly. The
superimposition method revealed areas of sexually dimorphic traits. At the end of the
observed period, at the age of 15, the girls displayed generally significantly prominence in the
orbital area and face, whereas the boys had significantly pronounced supraciliary area, nose
and upper lip. These differences belong among the characteristic sexually dimorphic features

of the face.

Conclusions

This dissertation evaluated the role of neonatal cheiloplasty and secondary spongioplasty in
the development of the face of patients with orofacial clefts.

One of the objectives was to respond, at least in part, to the question whether neonatal
cheiloplasty has a negative effect on the growth of individual facial structures in certain stages
of preschool child development. Our results show that in patients with complete unilateral
clefts and unilateral clefts with a bridge, the anterio-posterior growth of the palate is not
limited in the first 10 months after cheiloplasty. The width of the cleft gap decreases,
depending on the type and severity of the defect, due to the combination of the lip suture
modeling effect on the affected dentoalveolar arc and the simultaneous growth of both
segments in the anterior regions. We excluded the reduction of the cleft gap based on the
often described undesirable narrowing of the anterior dentoalveolar width of the upper jaw, as
in our subjects this parameter remains unchanged or it slightly increases, depending from the
type of defect. Significant growth was found in both types of defect even in posterior areas.
Variability of individuals with complete defect decreases during the first year of life and at the
same time it approaches the variability of the less affected individuals. This indicates that the
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growth of the palate of the monitored children went through the same changes and followed a
similar growth trend. Comparison with the data of later operated individuals and the control
groups shows that the growth trend of the upper jaw of our patients has a character that is
closer to the norm rather than the later operated patients.

The main deviations in facial morphology found in preschool children with cleft
defects correspond to standard deviations of cleft patients. The most significant deviations
from the standard were found in patients with bilateral complete cleft, while they were less
pronounced in patients with complete unilateral cleft. In both groups this concerned especially
the nasolabial region, i.e. structures directly affected by the cleft, but at the same time there
was a noticeable retrusion of lateral areas of the upper jaw. The least affected subjects, the
most similar to the standard, were in a group of patients with isolated lip cleft, as no lateral
areas were affected. These findings indicate that early suture of the lips does not have a
negative effect on the growth of a healthy maxilla. Taking into account the findings on the
growth of the affected upper jaw described in the previous sections as well as information that
in the case of complete cleft defects the maxilla is shorter even before the first surgical
procedure, the results indicate that the NCH does not have a significant inhibitory effect on
the growth of the upper jaw of the cleft patients overall. This claim may also be supported by
the fact that at preschool age we find no significant progression with age in the case of
significant cleft defects.

In all patient groups as well in the norm, there were found deviations from perfect
symmetry in the region of the forehead, all with positive values on the right. Due to these
circumstances, we do not consider asymmetry of the frontal region as associated with the cleft
defect, but we consider it to be the result of positional plagiocephaly and the resulting
prominence of the forehead. The most significant manifestations of asymmetry were present
in areas directly associated with the cleft, but in the case of complete defects the asymmetry
occurred also laterally in the maxilla area. These results suggest that complete palatal defects
develop asymmetry also laterally from the site of soft tissue defect, whereas the absence of
asymmetry of lateral regions in UCL individuals suggests that isolated lip cleft in combination
with NCH does not cause significant asymmetry of the facial region. With the exception of
the upper labial region, the asymmetrical character of bilateral clefts was closer to the
standard than to unilateral clefts. Except for the non-significant progression of facial
asymmetry in the case of complete defects, asymmetry in other areas did not become more

pronounced with age.
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Concerning the alveolar defect treatment, our results suggest that patients operated
with secondary spongioplasty showed markedly improved development of vertical
intermaxillary relationships during pubertal growth and also there was higher proclination of
both upper and lower incisors. Simultaneously, higher soft profile convexity was also present
at the end of the studied period, which is one of the major goals that the overall treatment of
patients with cleft, from the aesthetic point of view. On the contrary, early treatment of the
alveolar arch, in the case of formerly used primary osteoplasty, or in the case of our group of
patients operated by primary periosteoplasty, negatively affected the oval dentoalveolar
component of the maxilla and its position with respect to the base of the cranium where
retroinclination was found. In other parameters, such as the length of the maxilla or the
sagittal intermaxillary relationships, the two groups did not differ.

During pubertal development in healthy individuals, no significant sexual dimorphism
of facial shape was demonstrated until 15 years of age. Sexual dimorphism of the form
became gradually more pronounced and became significantly different after the 14™ year of
age, while the form of the face represented the development of sexual dimorphism rather in
terms of the dimensions of the features, not the shape of the face. Significant differences were
in the prominence of the supraorbital area, nose and upper lip in boys, whereas in girls the

facial and orbital area was more prominent.
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