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Indirect Anthropometry on Cast Model of Cleft Lip
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Purpose: Anthropometry can be divided into two
methods, direct anthropometry and indirect anthro-
pometry. The most ideal and accurate method is a direct
anthropometry. However, it is difficult to measure in the
case of children because of poor cooperation, and it
lacks re-productivity. Cast model has advantages of
three dimensional featuring, inexpensive and easy fabri-
cation. This study is conducted to find out an accuracy
of indirect anthropometry on cast model by comparing it
with direct anthropometry.

Methods: Total 48 cleft lip nasal deformity patients
(unilateral, 40; bilateral, 8) were included in this study.
Cast models were made before surgery under general
anesthesia with alginate impression material and model
plaster. Eleven linear measurements among 7 land-
marks were taken as direct anthropometry before sur-
gery with Castroviejo spreading caliper. At the same
time, indirect anthropometry on cast model was done at
the same linear distances as well.

Results: Of the total 11 linear measurements, both
ala lengths, both columella lengths, nose width, pro-
jective distance between facial insertion points of the
ala, projective distance between the alar base points,
right nostril floor width, and columella width were statisti-
cally correlated between indirect anthropometry on cast
model and direct anthropometry. However, the nasal tip
protrusion and the left nostril floor width were not
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statistically correlated.

Conclusion: Accuracy of indirect anthropometry on
cast model can be influenced by cast model fabrication
techniques and correct identification of landmarks. Nasal
tip protrusion could be reduced by compression of the
nasal tip in the process of cast model fabrication and
nostril floor width can be varied by muscle relaxation of
anesthetics and incorrect identification of subalare in
cleft lip nasal deformity. If sufficient care is taken to
make cast model and to define landmarks exactly,
indirect anthropometry on cast model can be a reliable
method as direct anthropometry.

Key Words: Cast model, Accuracy, Indirect anthropometry, Cleft
lip nasal deformity
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Fig. 1. Materials for making cast model.
(Lefty Alginate impressmn material(Aroma
Fine DF Il normal set®, GC Co., Japan (%
(Right) Model plaster(Neo Plumstone™,
Mutsumi Chemistry, Japan).
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Table . Seven Measuring Points(Landmark)
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Landmarks Definition

Pronasale(prn) The most protrudiﬁg point of the tip of the nose
Highest point of the columella(c) The highest point of the corresponding nostril
Alare(al) The most lateral point on the ala contour

Alar crest point(ac) The insertion point of the ala into the face
Subalare(sbal) The insertion point of the alar base into the upper lip
Subnasale(sn) The midpoint of the columella base line
Subnasale’(sn’) The terminal point of the columella base line laterally

Fig. 2. Seven surface landmarks. (Left) Unilateral cleft lip nasal deformity. (Right) Bilateral cleft lip nasal deformity.
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Fig. 3. Eleven linear measurements. (Left) Unilateral cleft lip nasal deformity. (Right) Bilateral cleft lip nasal deformity.

Table Il. Differences between Direct Anthropometry and Indirect Anthropometry on Cast Model

Mean & SD(mm)

Definition n Direct Indirect Paired p-value
anthropometry  anthropometry differences
Nasal tip protrusion(sn-prn)* 47 10.30 + 3.10 10.10 + 3.03 0.20 £ 0.64 0.036
Right side ala length(ac-prn) 48 18.68 £ 3.26 1852 £ 3.44 0.16 * 0.65 0.104
Left side ala length(ac-prn) 48 19.82 + 3.51 19.78 + 3.59 0.04 £ 0.64 0.655
Right side columella length(sn’-c) 47 4.51 £+ 1.58 4.52 £ 1.53 -0.01 £ 0.70 0.917
Left side columella length(sn’-c") 47 3.99 £ 1.66 3.90 +1.77 0.09 = 0.68 0.394
Nose width(al-al) 48 30.35 £ 3.25 30.16 £3.16 0.20 = 0.81 0.097
Projective distance between facial insertion 48 29.20 + 3.97 29.06 £3.72 0.14 +1.48 0.529
points of the ala(ac-ac)
Projective distance between the alar base 47 21.05 £+ 2.92 20.71 £ 3.18 0.34 +1.76 0.191
points(sbal-sbal)
Right side nostril floor width(sbal-sn’) 48 6.92 + 201 6.78 +1.93 0.14 + 0.66 0.156
Left side nostril floor width(sbal-sn’)* 48 8.56 X 3.04 832 +£3.21 024 =072 0.026
Columella width(sn’-sn’}) 45 5.29 +1.36 512 £ 1.61 017 £ 085 0.193

SD, standard deviation; n, number; *: Significant difference, p < 0.05
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Fig. 4. Error of the nasal tip projection. Nasal tip projection of
cast model could be reduced by compression of the nasal tip of
cast model because of thin alginate at the nasal tip in the process
of cast model fabrication.
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Fig. 5. Nasal tip compression can be prevented by at least 20
mm thickness of alginate at the tip and using a support
underneath the acrylic framework which contain alginate fluid
in the process of cast model fabrication.
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Fig. 6. Nostril floor width could be varied by incorrect
identification of subalare(sbal). The subalare of non-cleft side
(empty dot) and cleft side(dot) are identified in unilateral lip
nasal deformity. Note that it would be easy to make a
mistake to identify the subalare as a more medially located
point(empty rectangular) in cleft side.
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