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Analysis Model in Cleft Lip Nasal Deformity Using
3D Laser Scanned Facial Cast Model
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Purpose: The purpose of this study is to develop
three-dimensional computerized anthropometry(3DCA)
and to compare its reliability and accuracy 3DCA with
manual anthropometry(MA) for measurement of lips and
nasal deformities in unilateral cleft lips and palate(UCLP)
patients.

Methods: Samples were consisted of six UCLP pa-
tients whose facial plaster models were available immedi-
ately before and 3 months after the cleft lip surgery. MA
of the facial plaster models was carried out using an
electronic caliper. In 3DCA, three-dimensional auto-
measuring program was used to digitize landmarks and
to measure three-dimensional virtual facial models
(3DVFM), which was generated with a laser scanner and
3D virtual modeling program. Intraclass correlation co-
efficients(ICC) were calculated to evaluate reliability and
reproducibility of the variables in both methods, and
Wilcoxon’s signed rank test was done to investigate the
difference in values of the same variables of facial mod-
els of each patient between two methods.

Results: All ICC values were higher than 0.8, so both
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methods could be considered reliable. Although most
variables showed statistical differences between two
methods(p<0.05), differences between mean values were
very small and could be considered not significant in clin-
ical situation.

Conclusion: In clinical situation, 3DCA can be an ob-
jective, reliable and accurate tool for evaluation of lips
and nasal deformities in the cleft patients.

Key Words: Three dimensional computerized anthropometry,
Manual anthropometry, Cleft lip
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Table I. Facial Landmarks and Reference Lines used in This Study

Facial landmarks and reference line Description

Al Alare

Prn Pronasale

Ac Alar curature point, the facial insertion of alar base
n Nasale

Sn Subnasale, the midpoint of the columellar base

Ls Labiale superius, the lowest point of cupid bow
Cph Crista philtri point in the non-cleft side

Cph’ Crista philtri point estimated

Sbal Subalare

C The highest point of the columella in the non-cleft side
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Table II. Variables used in This Study
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Variables  Description

Al-Al Nasal width, distance between right and left alare points

Sn-Prn Nasal tip protrusion, distance between subnasale and pronasale

Ac-Sn Distance between alar curature point and subnasale in the non-cleft side

Ac’-5n Distance between alar curature point and subnasale in the cleft side

Ls-Cph Distance between the lowest point of cupid bow and the highest point of cupid bow in the non-cleft side
Ls-Cph’ Distance between the lowest point of cupid bow and the estimated crista philtri point in the cleft side
Sn-n Nasal height, distance between subnasale and nasale

Sn-C Columellar height in the non-cleft side

Sbal-Ls Distance between subalare and labiale superius

Sbal-Ls’ Distance between subalare and labiale superius in the cleft side

Fig. 1. Three-dimensional virtual facial model of the
unilateral cleft lip and palate patient using laser scanning
machjne(Orapix®, KCI, Seoul, Korea) and three-
dimensional virtual modeling program(3Dxer®, KQD).

(Cleft analysis®, KCI, Seoul, Korea)2 Ah-&-8to] 7]5=%
55 gAEsteta ol A 2701 (Orapix”®, KCI)$} 32¢
A 7R Z 23 (3Dxer, KCI)S 53 3DVEMel A

Hrss SASIU(Fig. 1, 2). AAIA Bele= =
A AEZ5E 27t AR5 oA 100mmY +
20 umA T, 7X40}‘“ Abgt Zke] S AFE Qlol7] 915t

& Aldo] 159 7HA 02 MAS} 3DCA Zhz}el| o s}o]
103] Whk3ho] %—4 itk MEES 001 mm T9E
S48kl

T 7MWl o R To T1 PRl 43 3
FEO W AW E)E ADGS B 98
o (intraclass correlation coefficient,

ofrt
il
=
ox
&
)
s

Fig. 2. A computerized anthropometric analysis of the
lips and nasal deformities in cleft patients using three-
dimensional ~auto-measuring program(Cleft —analysis®,
KCI, Seoul, Korea).
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Table III. Intraclass Correlation Coefficient and Wilcoxon signed Rank Test of Manual Anthropometry and
3-Dimensional computerized Anthropometry Measurements

Manual anthropometry

Three-dimensional computerized

anthropometry Difference ~ p-value
ICC LS mean* SE ICC LS mean SE
al-al’ 1.00 31.56 0.03 1.00 31.27 0.03 0.29 <0.01
sn-prn 0.99 12.64 0.05 1.00 12.30 0.05 0.34 <0.01
ac-sn 1.00 13.13 0.04 1.00 13.36 0.04 0.23 <0.01
ac’-sn 1.00 17.45 0.03 1.00 16.91 0.03 0.54 <0.01
Is-cph 0.99 411 0.03 1.00 3.98 0.03 0.13 <0.01
Is-cph® 1.00 413 0.02 1.00 4.05 0.02 0.08 <0.01
sn-n 1.00 23.99 0.09 1.00 23.72 0.07 0.28 0.02
sn-c 1.00 511 0.03 0.99 5.21 0.03 0.10 0.03
Sbal-Is 0.89 13.52 0.05 1.00 13.63 0.05 0.11 0.11
Sbal-Is® 0.96 2247 0.06 1.00 23.05 0.06 0.58 <0.01

* LS mean stands for least square; SE, standard error; ICC, Intraclass correlation coefficient.
Manual and three dimensional computerized measurements were done ten times with one week interval by one examiner. Wilcoxon

signed rank test was performed to compare two methods.

All ICC values were greater than 0.8 so both methods could be considered reliable and reproducible.
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