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Figure 1 Cephalometric landmarks
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Table 1 Definition of all parameters

Maxillary growth SNA (Degree, ©)

Angle between the anterior cranial base (SN) and the NA line

NA-Or (Millimeter, mm.)

Perpendicular distance from the orbitale (Or) to the NA line

SN-Or (Degree, °)

Angle between the anterior cranial base and the orbitale point

Mandibular growth SNB (Degree, °)

Angle between the anterior cranial base and the NB line

Co-Gn (Millimeter, mm.)

Distance from condylion (Co) to gnathion (Gn)

Vertical relationship SN-GoGN (Degree, °)

Angle between the anterior cranial base and the mandibular plane

FMA/FH-MP (Degree, °)

Angle between the FH plane and the mandibular plane

Sagittal relationship ANB (Degree, °)

Angle between the NA and NB line
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Table 2 Demographic data of cleft lip and cleft palate patient
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Gender 11 males, 7 females 2 males, 1 female
Mean age (Years) 10.56+0.98 11.00+£1.00
Pre-op radiograph (Months) 7.39+4.27 10.00+2.64
Post-op radiograph (Months) 7.72+4.18 7.67£1.15

UCLCP indicates unilateral cleft lip and cleft palate, BCLCP indicates bilateral cleft lip and cleft palate

Mean age indicates the age which the patients were performed secondary alveolar bone graft
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The sagittal skeletal relationship of 18 UCLCP patients

Table 3

Sagittal relationship

(Skeletal class) I 1T I
I 5(27.77%) 0 0
L0t 1(5.56%) 9 (50.00%) 0
11 0 0 3 (16.67%)
P-value* P=0317

* Marginal homogeneity test was performed, significant at p<0.05
UCLCP indicates unilateral cleft lip and cleft palate

T, ABG indicates before secondary alveolar bone graft was performed, T,ABG indicates after secondary alveolar bone graft was performed
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Table 4 The sagittal relationship of 3 BCLCP patients

Skeletal Class I 1(33.33%)
Skeletal Class II 1(33.33%)
Skeletal Class II1 1(33.33%)

Descriptive statistic was performed
BCLCP indicates bilateral cleft lip and cleft palate

1(33.33%)
1(33.33%)
1(33.33%)

T, ABG indicates before secondary alveolar bone graft was performed, T,ABG indicates after secondary alveolar bone graft was performed
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Table 5 The vertical relationship of 18 UCLCP patients

* Marginal homogeneity test was performed, significant at p<0.05

UCLCEP indicates unilateral cleft lip and cleft palate

Vertical relationship Normodivergent Hypodivergent Hyperdivergent
Normodivergent 14 (77.77 %) 0 0
Hypodivergent 2(11.11 %) 1(5.56%)
Hyperdivergent 0 1(5.56%)
P-value* P=0.317

T, ABG indicates before secondary alveolar bone graft was performed, T,ABG time after secondary alveolar bone graft was performed
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Table 6 The vertical relationship of 3 UCLCP patients

Normodivergent 1(33.33%)
Hypodivergent 1 (33.33%)
Hyperdivergent 1 (33.33%)

1(33.33%)
0 (0.00%)
2 (66.67%)

Descriptive statistic was performed

BCLCP indicates bilateral cleft lip and cleft palate

T,ABG indicates before secondary alveolar bone graft was performed, T,ABG indicates after secondary alveolar bone graft was performed
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Table 7 The growth of maxilla and mandible in UCLCP and BCLCP patients undergoes secondary alveolar bone graft all 21 patients

T,ABG T,ABG T,ABG T,ABG
SNA (Degree) 81.75+6.44 82.917.81 0.160 84.66+3 .47 87.7+5.52
NA-Or (Millimeter) 9.89-3.08 9.32+3.66 0.344 9.33+2.10 10.00+3.05
SN-Or (Degree) 57.81+6.37 59.356.51 0.253 57.7349.60 57.005.30
SNB (Degree) 81.94+5.07 84.06+5.85 0.003* 79.93+7.80 83.10+7.75
Co-Gn (Millimeter) 100.59+7.71 106.51+7.49 0.007* 96.36:8.98 100.209.26

*Paired T-Test was performed in UCLCP, significant at p<0.05

Descriptive statistic was performed in BCLCP

UCLCP indicates unilateral cleft lip and cleft palate, BCLCP indicates bilateral cleft lip and cleft palate

T,ABG indicates before secondary alveolar bone graft was performed, T,ABG indicates time secondary alveolar bone graft was performed




unInsel

= g 2o, v Vo
Tumsfnyiasetidilennierzdealdsong
2
Hidaseuusiinuazimaundlodieaz 1 asely
v Yo "W Y a A
Juian waz ldsumsrdailgnnszgnuiifuuuuydgin
1 = A =y 1 ' Yo
wy901gmavegn 10-111 Tasnuineuldsunisign
9 a a 9 A o
nszgmuinMuuuunAsgiuy gilreuieselidnyues
o o o <
anuduusuuaviiindiveanszgnuinss Insiflu
{ A g
Taseadanszgnuuni 3 uaz luuwrauiuluwduuy
0719 A9AAREINUNSANEIVBI Seo azAmE’ NWDNFI0
1 1A @ 1T 3 1 a
Mhnurdamau Tnanldsumsrdnduseuususiin
pagiwauIzianvasn1ssaalaveanizgn
A a t 3 Y
Y1035 Insuunasasnniannuiunainnisiide
Fouusuininuazimay dawalidielinnuduiug
@ <
uwantmdsvesnszgnuinss Insifulaseadnszgn
puud 3 luvazinszgnauings Insarseziay Tanunszgn
a <3 a a 4 Y
135 Insuuluiianuadvninuaadluluwiuoy
079 1Az APAARDINUNMIANYIVDY Han uazaniz ANWDN
PR ' 1Ay Yo Voo a
Athelnursanaiulvinlasunisiidagonususy
a A o A g 1
dhnuazmanuezlidnaz lunihlunnasilusouais
[ a (2 a [ 1 Y =\
RNy TuvaziPernunuIgiisu19310%
v o Y o g ) =
AnuaduwusuuImivauulaseadnnszgauuui 1
4 = Ao v 4 2 a
sazuuui 2 Swdalanvaz lunih luunamaunuilag
HAZUVUNQUINAIY FIANAI9INNUITT19AY
Tagnaslgnnszgnuiiunuuniegi anw
duiusuumivdevesnszgnuinis lnsludilein
' 1Y A A Y ~ & v 2 oA
undanau TuivaRed TATHeear eIy
d' o o P A
malasuuasanudunus lassadenszgnainuuui

]
A o

aed lifunuuiinils ervdlumsizasergihiniglgn

K

a a

Y a ad w v A
nszamiiunuunAsgiuudIedilimsnTaan Taves

]

a a

n529nuIN3s Insaneguaz Indyresniimsns yauTaeds
<3 1 aa
FITIW0INTZYNVINGT INFaN TagnnmsAnyIaain
WunszgnuIngs InsarluaulnaszesgauTaodi
<3 ' = a ' =
59132 14%52901g 10-12 Twmenaie wazasey 13-149)
Tuware Taonszgnainss Insarnznsgan Taseg1s
s A = a =
auysaitieniy 14 Ulumemganazeoiy 16 T lumare”
' Al ' ' s '
daulunquiihelnumianaiulnddeste linuns
= ¥ o o
nagumlasvesanudiusuuimimdvenszgn
91035 Insmendslgnnszgnuihiunuunasgll uann

v Y v
FaATNITINNAIUYDIAIYY SNA 1Az SNB NAAIDINg

wigaulaveInszgnuIngs InsunLaza1eeyg 1agan

P v
HB91U3TEA5T N A0ANG0INUIIUITEVN Ross’ 1Az
Daskalogiannakis 182 Ross” N linumsiasunilasves
Taseadanszgnuinss Insudulgnnszgnidilunny
naeqi Taena1nimstgnnszgnitunuuyaegiil
danaiToaemsnsaau lnvoenszgnuings insuulu
9 o A 1 = a a a
HUIMINHET 1193910929818 8-9 YazlimsaTapan Ia
Il C4
Y0IN32gNUING5 Insuuedeauysaind) mslgnnszgn
a a a ' o v J
nhlunuuyAegiivelinatosuindennuduiusves
n52gnu1n35 Insuaz Taganizaenissayaulavos
N32QNVINTT INTUY
druanuduiutuuIfweInsEgnuINgs Ins
U Y U vy =) Y
yaanguiiholinurdanaiulnidufenas aeavia
1 Y a a Y ¥ o
neuilgnnszgnidifunvunaegil woldnednyue
Tumihnd luwihowazlunimgu uanasgnnszgn
9 a a ) 1 Y =
whusyunaegilunsaesngunugioe 19185013
= 3 : % S
wasundasminlumimguilulumiion Ferniuna
MINMIEYAD Taveenszgnvings Insuuluuui@aun
£ A Yo 1 ' 9 = cs'
Yu nmanaeuvesiuuideses ln i luusnun
o 9 Y @ =
M1nsgnnszanindu deandeanun1sAnYIveY
Steedle 1A% Proffit”> AnuInavlgnnszgauiluny
a a = & 9 9 2 A o
nAggNIzIMIIAaoNYINHINIIINUTNANIIINTgn
I 1 1 a a a
nszgnilu liuds WumsaredadsumswsgauTaly
uuaasliunnszgnuinis Insuu nszgnunss Insania
a a A < a o Yy a J
igayTaaulunaneaanuinim nfailu
anvaz lumibuuua
=4 dy Y ! \ gl.l
nnmsanyudhethnurnianaiulning 21
sretdnyuzaNuduiusuuImihvdwaziufves
nszanvInss Insvunazarsneuilgnnszgniiiiu
wuuNAegiNvaInyalte nazinistlasuuilasves

J ]

o o o U I
anuduwusnasmsrda lugiouiesie erndlumaun

a

M3 an Tavenszgnuings Insuaz Tunii Tu
Y 1 = 1 @ =2 1 Aa
AlhsuaazANTANNUANAIAY 59UDI¥I901gNUMT
a a [l < y 1
3 AY Tn0d195901399840529NUIN55 InTUUTUANAIS
v Y R g = AR ' .
fude Juilumseniezmanisal lendihenaazvey
[ Aa a a ] < I Aa
TugenimswsyanIned1asiasvsoRusaaniinig
a a ' 3
wian Tnedesanizavesnszgnuings Insuu liuda
dyumasgay Tavednszgnuings Insuuuas
1 Y g’, U @ Y a a
anludihensaenguuasilgnaszanuinuuuuyaegi
9 9
U WUNNITINgUEIAINMIRTaaYTaveInszan




dag A =3 o J 9
“U'lﬂﬁ'illﬂiﬂuil"lﬂ"ljulllﬁlllﬁﬂﬂlﬂﬂﬂﬂﬂﬂﬂuﬂgﬂﬂizﬂﬂlﬂ"l

WL UNAEN 910A1YY SNA, SN-Or 11az 5382 NA-Or
2 K1 [~ 1 Y a a
NN taas ldimunmslgnszgninfuuuun el
lLifinai@eaonisniaauTavenszgnuings Insuu
A9ANABINUNIIANYIVDI Chang LazAmy’ NNE1131N15
Ugnnszgniiiuunuyaegi lusuniumsesgaula
YBINTLANVINTS INTVU 1t InUTnaiihinisilgn
) ' J a a
nszgnuiilulilygagudnatsvesnmsnsauauTaves
n32gnuIN3s Insuunazmsignnszgmiifunuunieni
WusahinmssydauTavesnszgnuings Insuuedis
<3 ] =3 Y K 1 a a
5213 900U% 901y 8-9 1) 11Jud) Vedawanemaniadnln
Y0an529NIN55 Insuulugi 1-3 Pndwuinianmsies

7,10,12,13,19 ‘ﬁﬁﬂﬂu

110 tazaeAReINUBNUAIBM AN
9
msdgnnszgnisdunuundegi lddanadudanis
WA TAY0INTZYNUINTT INTUY BINTZYNVINGS 1N
a a ' < '
vuazimsesyay Iaednsaiuasgagalugieeiy
1 1 v H
5-11 7 mavegnerg 71 mimiuezlimaniaydnTandas
uaziinrganssay Taieey 14 Ulumangaas 15
Wumerne Tasluraeery 5-7 Unszgnuinss Insouesll
< '
ynaiiufesaz 91 vesvnanszgnuings lnsuudlng®
Y
NNMIANIHEINDNNIZQNUINGS Inganelinis
a a A K1 ' o ' { a
w3 Ay Tamuunuusu@ednu Taglusanuaaniy
[ U Y U 19 = 1l
M3y Tungudihethnuriana i Tnidiufeimun
wawlgnnszgmiiutuunaenil nszgnuings Insaisdl
] Y 1
mas Ay Tamuduediiiedingionatrnll 9n
v v 9
AN SNB 1Az 328z Co-Gn MNWWINTU dIunguitlae
nurdamau Tnaaesdununizgnungs Insaieing
v 9
w3 dn Ty usuReINY 911NA1YN SNB 1aza1 Co-
A 2 2 Yy b
Gn Mnunny uaaliimuiimsilgnnszgauimlunuy
navgi lusuniumsesyan Tnveanszgnuings Ingan
Tugiherthnumianeu TuidraReaazdesd iesan
A ' o A A X o a
wudnienariiu lldalimsimuiuvesawnasiaaieg i
uaAIanmss YAl Tareanizgnuings Insa aeandos
19130 U09 Chang tazamy’ INUIINTZNUINTT Ins
1 Y
andalimawiaay Tamndurdannldsumsilgnaszgn
v v Y
nhfunuunasgi Tasilinn SNB Mivudusufedn naz
INMIANYIVOI Nagvitazamz  NoTu1e731n52gn
91135 Insarsvesgihetinurianaiulugluldsy
nansznuaInmsilgnnszgnidiiulasasaazezing
a a Y a 1 o 1 d'
wigauTalddnAuadunisersvzilasunlasain

n52qnuIn33 Insuu Tagnszgnuings Insa1eazinig
a a ] 5 1
WIAn TnedesIaEmasgaga luriaey 13-14 1 lumer
19 uaz 10-12 YTuwange nazeznia@ulao g1
o A o [ a
auysaiiieay 16 Ulumeamne naz 14 3 dwsvmemae®
Y
m3s1¥Tdsunsuaeadulunisdnuitigisan
srozna lumsmMruAaLaz 52039 1989A 1N DU 9T
Sadsuedute anszezna lumsianiaziniizia
A199 $INDIAAANNAANAIANBI1VIZAAIANADUIINNT
v Y A Y o MY A 1 o VA oA
Sageiinld i1 laanuyudaziniede
Y o o ao A o = ' A
V9317AUBIUIBUABNINITANYI I UYI9N
s1nevesgiresiudanszgnuinalunigaling
A A ' " Ya ' A Yo
wigeauTaeguaz luldaamususisngilienuanis
Y
wigdnla datuanuduiusvesnszgnuingslnsun
uaganveIfiienalnIngIuaNiInsAny10199
mynlasuuiladlduazenldnanuandisesnll $ands
Wimsaaawautereergigiienuansasadule
v ) Fl
mimanae 1) luewna sounamsanetidilinguaiodis
ADUT191T08 79919 AINAADNITNATDUAIULANAIINI
Y
ana wennnilds lummnsontuguilitenalss ed19ues
l @ ] [ ] 4 ] @ ]
ngualed1e i milounula 1wy unnddridagounasy
P AR Y
sudiinuaziwaiy unndridalgnnssgmuinfuuyy
a a A AQ Y1 o I Y ] <3 ya o '
nasnl matanldiiaa Wudu od1elsnawdideaiai
= 2 3 ' & @ 3 v '
msanwtaziudiumialumswannmsinudeyanie
ndrvedihethnuiana nandnsumssnea
L2,
AUSNUAUNNIFAAANS UMIINOIBUVOUUNY AIUANTT
Adagouuans il nuazmaiu msidalgnnszgmih
WunnunAenl tazudaonisudanszgnuIngs Ins 19
s )
doyamsinyazaanumssne ldasudiuuniu e
s anynuudeurdanse lldranii a1y
21NN

a5

Q
= 3 9 9 o 91
nnmsaneuuunuteyadeunaslugieiln
1 ' 9 = 9 @ Yo
udunau Tvadudsanasdostiandalasunisign
nszgnuifunuunAogll Anaziuaunnomans
WHINGIGEVOULAY 5311 WA 2553-2563 Taiwuns
= 1 A v oo W aan [
nlasunlasedaiiisdayneadnvesn Nuduius ly
uwmrdwazIuIAeINTzgnuINg 3 InsuuLaza
TugiredinuriamaiuTvidrufes nagwunis
{ v o J A 1 1
wasundasvesanuduius lunuiaslunqudiheln




4

unIamau Tnadestna uenaniinumslgnnszgmih
Wunnunasgl lidawasuniumsesyau Taveanszgn
91035 Insvutazans Taonszgnuings Insuudanadinig
winAu T daunszgnuIngs Insaniimawsyau Taun
2 Aae oo o Yo o g P\ Ay
Yyuednied Ay tazdIteniuiuednsindeyaves

av g I S 1Y o A '
nuIseiaziulsy Teminndrdalumsdensiaurarly

b a A '

mstlgnnsggaunilunmunzauedanansznudons
wigauTaveanszgnuings Inslidesnganazaunse

Y I 9 Y 'Y o a 3 Y illl ] I Y
GL"]f!‘]Ju‘U@ﬂJ”aLHN!LﬂE!ﬂJ'IT]J‘Uﬁﬂ1§ﬂﬂuw1ﬁﬂhlﬂ JUINNUBY

paanssulsema

ypvounszaasiiaindaomans
[ 3 A =y 9 Y A =}
wovinuazuingalahFea 91miindenyszilion
T5ane1aUANT TN UWIINOIGovOULAY NAMIURTH
l = A9 3 Y Ao dy
mymemas lumsauauuazinudoyaluanuiven

1PNA1391999

1. Chowchuen B, Kiatchoosakun P. Guidebook of
incidence, cause, prevention, cleft lip-cleft palate and
craniofacial deformities. 1" ed. Research center of cleft
lip-cleft palate and craniofacial deformities faculty of
medicine, Khon Kaen University; 2011. (in Thai)

2. Chigurupati R, Heggie A, Bonanthaya K. Cleft lip and
palate: an overview. Oral Maxillofac Surg Oxford:
Wiley-Blackwell 2010:945-72.

3. Ross RB. Treatment variables affecting facial growth in
complete unilateral cleft lip and palate. Part 3: alveolus
repair and bone grafting. Cleft Palate J 1987;24(1):33-44.

4.  Shetye PR, Evans CA. Midfacial morphology in adult
unoperated complete unilateral cleft lip and palate
patients. Angle Orthod 2006;76(5):810-6.

5. da Silva Junior OG, Normando AD, Capelozza Jinior
L. Mandibular morphology and spatial position in
patients with clefts: intrinsic or iatrogenic? Cleft Palate
Craniofac J 1992;29(4):369-75.

6.  ShiB, Losee JE. The impact of cleft lip and palate repair
on maxillofacial growth. Int J Oral Sci 2015;7(1):14-7.

10.

11.

12.

13.

14.

15.

Chang HP, Chuang MC, Yang YH, Liu PH, Chang CH,
Cheng CF, et al. Maxillofacial growth in children with
unilateral cleft lip and palate following secondary
alveolar bone grafting: an interim evaluation. Plast
Reconstr Surg 2005;115(3):687-95.

Berkowitz S. The facial growth pattern and the amount
of palatal bone deficiency relative to cleft size should
be considered in treatment planning. Plast Reconstr
Surg Glob Open 2016;4(5):€705.

Seo YJ, Park JW, Kim YH, Baek SH. Initial growth
pattern of children with cleft before alveolar bone graft
stage according to cleft type. Angle Orthod 2011;
81(6):1103-10.

Naqvi ZA, Shivalinga BM, Ravi S, Munawwar SS.
Effect of cleft lip palate repair on craniofacial growth. J
Orthod Sci 2015;4(3):59-64.

Han BJ, Suzuki A, Tashiro H. Longitudinal study of
craniofacial growth in subjects with cleft lip and palate:
from cheiloplasty to 8 years of age. Cleft Palate
Craniofac J 1995 Mar;32(2):156-66.

Seo J, Kim S, Yang IH, Baek SH. Effect of secondary
alveolar bone grafting on the maxillary growth:
unilateral versus bilateral cleft lip and palate patients. J
Craniofac Surg 2015;26(7):2128-32.

Levitt T, Long Jr RE, Trotman CA. Maxillary growth in
patients with clefts following secondary alveolar bone
grafting. Cleft Palate Craniofac J 1999;36(5):398-406.
Swennen GR, Grimaldi H, Berten JL, Kramer FJ, Dempf
R, Schwestka-Polly R, et al. Reliability and validity of a
modified lateral cephalometric analysis for evaluation of
craniofacial morphology and growth in patients with
clefts. J Craniofac Surg 2004;15(3):399-412.

Ahmed M, Shaikh A, Fida M. Diagnostic performance
of various cephalometric parameters for the assessment
of vertical growth pattern. Dental Press J Orthod
2016;21(4):41-9.




16.

17.

18.

19.

20.

Plaza SP, Reimpell A, Silva J, Montoya D. Relationship
between skeletal Class II and Class III malocclusions
with vertical skeletal pattern. Dental Press J Orthod
2019;24(4):63-72.

De Rossi, Moara, Maria Bernadete Sasso Stuani, and
Léa Assed Bezerra da Silva. Cephalometric evaluation
of vertical and anteroposterior changes associated with
the use of bonded rapid maxillary expansion
appliance. Dental Press J Orthod 2010;15(3):62-70.
Leonard M, Walker GF. A cephalometric guide to the
diagnosis of midface hypoplasia at the Le Fort II level.

J Oral Surg 1977;35(1):21-4.

Daskalogiannakis J, Ross RB. Effect of alveolar bone
grafting in the mixed dentition on maxillary growth in
complete unilateral cleft lip and palate patients. Cleft
Palate Craniofac J 1997;34(5):455-8.

Albert AM, Payne AL, Brady SM, Charissa Wrightet.
children-birth to late

Craniofacial changes in

adolescence. ARC J Forensic Sci 2019;4(1):1-19.

A3uAaveuLNAIIN

E2
@18nya AuNaNa
a ' S < Aa =
a1v1Imdasmansyedrnuazulinga laii ¥ea
AQETUAUNNGAANS UINGIFYVO LAY
duneiioq 1M InvaLUAY 40002
TNSANN - 043 202 405 #45152

Insas - 043 202 862
AMVEDANNTONNG : saolim@khu.ac.th



mailto:saolim@kku.ac.th

A Study of The Relationship of Maxilla and
Mandible in Unilateral and Bilateral Cleft Lip
and Cleft Palate Patients Undergoing Alveolar
Cleft Bone Graft Surgery: A Retrospective Study

Trakarnphol K* Manosudprasit A** Chaichit R*** Limmonthol S****

Abstract

The aims of this study were to study the relationship of maxilla and mandible in unilateral cleft lip and cleft palate (UCLCP) and bilateral cleft
lip and cleft palate (BCLCP) patients undergoing secondary alveolar bone graft (SABG) and to study the effect of SABG on the growth of maxilla and
mandible. This retrospective study was collected data in cleft lip and palate patients who had SABG at Oral and Maxillofacial surgery clinic, Faculty of
Dentistry, Khon Kaen University from January 2010 to December 2020. The study was performed by digital measuring the angles and distances from the
cephalometric radiographs. The parameters represented the horizontal and vertical relationship and the growth of maxilla and mandible. A total of 21
patients with 18 UCLCP and 3 BCLCP were included in this study. In UCLCP group, we used the marginal homogeneity test to analyze the relationship of
maxilla and mandible and Paired T-Test to analyze the growth of maxilla and mandible after SABG. We found that the relationship of maxilla and mandible
were not significantly change (p=0.317), and found continual growth of both jaws. In BCLCP group, we used descriptive statistic to explain the change of
the relationship of maxilla and mandible and the growth of both jaws. We found that the vertical relationship has change after SABG, by the way maxilla
and mandible are still continue to grow. It is concluded that after SABG, the relationship of the maxilla and mandible in UCLCP was not significantly
change and the vertical relationship of maxilla and mandible in BCLCP has change. Moreover, the maxilla and mandible still have continual growth in

both groups.

Keywords: Cleft lip and cleft palate/ Alveolar bone graft/ Jaw abnormalities
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