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ABSTRACT
Aims: The aims of this study are planned to evaluate the cranial base parameters of the short upper ante-
rior facial height of open bite occlusion and compare them with the normal occlusion. Materials and
Methods: The total sample of this study was 48 cases, divided into 12 case for each male and female of
the normal class 1 molar occlusion and short upper facial height with open bite cases. The age of the
patients was ranged between 13-15 years. A lateral cephalometric radiograph film was taken. All the
cephalometric x-rays were analyzed to evaluate the cranial parameters and the upper anterior facial
height. The data subjected to statistical analysis by using student t-test to distinguish the significant dif-
ferences at 0.05 level for the short upper anterior facial height and to record the cranial parameters of the
sample. Results: The comparison of the cranial parameters between the normal and open bite occlusions
, the male expressed no significant difference ( at 0.05 level ) in the parameters except the liner (S-Ar)
and the angular (N-S-Ba, N-S-Po and N-S-Co).While the female displayed no significant difference (at
0.05 level) in parameters except (N-S-Ba and N-S-Po angles). Conclusions: The short upper anterior
facial height with anterior open bite case has influences on the cranial base development especially on
(S-Ar, N-S-Ba, N-S-Po and N-S-Co).
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INTRODUCTION
Anterior open bite is a malocclusion
characterized by a deviation in the vertical

portant role in diagnosis,"? it can be
broadly described as being either dental or
skeletal in origin.™**? Skeletal anterior

relationship between the maxillary and
mandibular dental arches, with absence of
contact between the incisal edges of the
maxillary and mandibular teeth in the ver-
tical plane." It may be a disturbance in
skeletal development, or only malposi-
tioning of the anterior teeth, caused by
thumb or pacifier sucking, infantile swal-
lowing, speech disturbances and/or tongue
thrusting.®®

Open bite is a multifactorial phenome-
non and no single factor can account for
this malocclusion.® Etiology plays an im-

open bite is a complicated malocclusion
characterized mainly by overgrowth of the
maxillary,"™® and mandibular posterior
dentoalveolar heights, resulting in a longer
vertical facial dimension and a steeper
mandibular plane.™ Anterior open bite is
a complex clinical entity that entails a
combination of different 3-dimensional
dental and skeletal components.™ There
is a possible association between a large
cranial base angle and open bite."® Any
change in flexure could affect the relation-
ships of the maxilla and mandible and in-
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fluence the type of malocclusion.*”
Growth studies have generally shown that
an increased angulation of the cranial base
is associated with increased vertical di-
mension."® The aims of this study were to
evaluate the cranial base parameters of the
short upper anterior facial height with
open bite occlusion and compare them
with the normal occlusion.
MATERIALS AND METHODS
The sample of the control group in-
cluded 24 cases of normal Class | molar

occlusion, divided into 12 case for each
gender. The dental criteria of the normal
Class 1 molar occlusion are: has no crowd-
ing or spacing with over- bit and over- jet
(2-4mm) .The sample of open bite cases
was 42 case, only 24 case of short upper
anterior facial height was selected after
achieving the comparison with the normal
occlusion depending upon the linear length
N-ANS (nasion- anterior nasal spine), us-
ing student t- test at 0.05 significant level.
(Table 1, Figures 1 and 2).

Table (1): Explore the significant difference between the upper anterior facial height of the
normal occlusion and open bite cases.

Variable Sex Occlusion  No Mean* SD  t-test Significance
N-ANS Normal 12 58.12 3.42
length Male  openbite 12 4982 286 12 S
N-ANS Normal 12 52.64 2.69 268 S
length Female Open bite 12 46.88 2.74 '

N :Nasion, ANS: Anterior nasal spine,*Mean in millimeters, S:Significant difference.

Figure (1): Upper anterior facial height N-ANS( Nasion-anterior nasal spine) and cra-
nial parameters of normal occlusion case.

Figure (2): Upper anterior facial height N-ANS( Nasion-anterior nasal spine) and cranial pa-
rameters of open bite occlusion case.
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The short upper anterior facial height
with open bite cases were consisted of 12
case for each gender. The age of patients
was 12-15 years. Lateral cephalometric
radiograph films (Agfa, belgum) were tak-
en via digital planmeca dimax PRO radio-
graph machine (W.H., Filend) for all the
patients with the same standardized meth-
od according to instructions of the com-
pany. All the cephalometric x rays were
analyzed to evaluate the following cranial
parameters: 1-Anterior cranial length (N-
S). 2-posterior cranial length (S-Ba). 3-
Total cranial length (N-Ba). 4-Nasion-
Acrticular length (N-Ar). 5-Sella-Porion
length (S-Po). 6- Sella- Condylion
length(S-Co). 7-Cranial angle (N-S-Ba). 8-
Basal angle (S-Ba-Ar). 9-Nasion-Sella-
Porion angle (N-S-Po). 10-Nasion-Sella-
Condylion angle (N-S-Co). The cranial

occlusion cases (Fig 1 and 2), were sub-
jected to statistical analysis using student
t-test to distinguish the significant differ-
ences at 0.05 level for the short upper an-
terior facial height occlusion and to rec-
ord the cranial parameters of the sample.
Table (1), shows the significant decrease
of the facial height of the open bite cases
at 0.05 level as compared with the normal
cases.
RESULTS

The descriptive analysis of the cranial
parameters of the normal and open bite
occlusion cases (tables 2 and 3), explored
that the males of normal occlusion have
greater liner and angular means value than
female. The same in the open bite cases,
the males displayed more mean value than
females in all parameters except the linear
parameter (S-Ar).

parameters of the normal and open bite

Table (2): Descriptive analysis of the cranial parameters of male and female normal occlu-

sion.
Variables Sex Meanvalue S.D Maximum value Minimum value

N-S length Male 70.26 3.64 74.68 62.54
Female 67.44 3.22 71.38 58.86

S-Ba length Male 46.36 2.82 48.23 40.22
Female 43.38 3.45 46.88 35.63

N-Ba length Male 99.76 3.21 89.21 84.86
Female 97.48 3.63 102.14 92.62

S-Po length Male 33.65 4.29 38.93 28.48
Female 30.12 3.56 36.34 26.74

S-Co length Male 31.88 3.83 96.68 88.92
Female 29.08 2.82 32.78 24.96

S-Ar length Male 35.78 2.34 39.23 29.54
Female 34.32 3.12 38.12 27.75

N-S-Ba angle Male 130.82 3.62 122.87 112.60
Female 127.39 4.35 120.22 108.37

N-S-Po angle Male 137.92 3.82 122.11 108.26
Female 135.48 3.66 118.48 106.74

N-S-Coangle  Male 11664  3.84 121.98 107.16
Female 113.56 3.83 118.88 105.33

S-Ba-Ar angle Male 99.32 2.66 104.86 88.92
Female 97.88 3.37 98.58 84.78

N: Nasion, S: Sella, Ba: Basion, Po: Porion, Co: Condylion, Ar: Articular ,Length: in millimeter, An-
gle: in degree.
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Table (3): Descriptive analysis of the cranial parameters of male and female open bite with
short upper anterior facial height occlusion.

Variables Sex Meanvalue S.D Maximum value Minimum value

N-S length Male 68.15 2.16 78.43 58.82
Female 66.51 3.42 68.28 57.54

S-Ba length Male 44.25 3,64 53.29 42.74
Female 42.45 3.26 54,18 38.16

N-Ba length Male 97.65 3.65 98.65 81.36
Female 96.45 2.32 98.48 86.26

S-Po length Male 33.54 3.61 39.93 26.78
Female 29.19 2.62 39.63 25.82

S-Co length Male 32.19 2.74 30.44 24.38
Female 28.15 2.82 35.54 24.96

S-Ar length Male 31.58 2.36 39.23 26.54
Female 33.39 2.68 40.23 26.47

N-S-Ba angle Male 126.71 3.18 132.87 112.60
Female 122.46 431 120.22 108.37

N-S-Po angle Male 134.81 3.83 122.11 108.26
Female 131.55 3.65 118.48 106.74

N-S-Co angle Male 112.53 2.84 121.98 107.16
Female 114.63 3.86 118.88 105.33

S-Ba-Ar angle Male 96.21 2 .63 104.86 88.92
Female 98.95 3.39 98.58 84.78

N: Nasion, S: Sella, Ba: Basion, Po: Porion Co: Condylion, Ar: Articular, Length: in millimeter, Angle:
in degree.

The comparison of the cranial parame- angular (N-S-Ba, N-S-Po and N-S-Co).
ters between the normal and open bite oc- While the female displayed no significant
clusions (Table 4), the male expressed no difference (at 0.05 ) in parameters except
significant difference at 0.05 ) in the pa- (N-S-Ba and N-S Po angles) (Table 5).

rameters except the liner (S-Ar) and the
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Table (4): t-test analysis of the cranial parameters of male normal occlusion and open

bite cases.

Variables Occlusion Mean +S.D t-test Significance
NS e geis  oa L2 N
SBalngh  genbie  aes  ses L3 v
NBakngth  olRe  ares  se L2 v
spolengh o ass  ae 28 v
sColngth b a1 ora 1% v
sArkngh  olThe  aes  ase 3% 57
NsBaagle ol ienr 418 33 ST
NsPoangle ol iaer  ams 319 v
NSCoangle  opltbie  iipsa  aes 32 S”
SBaATanle e op  as b v

N: Nasion, S: Sella, Ba: Basion, Po: Porion, Co: Condylion, Ar: Articular, Length: in millimeter, An-
gle: in degree, N*: No significance, S**: Significant at 0.05 level.

Table (5): t-test analysis of the cranial parameters of female normal occlusion and open bite

cases.
Variables Occlusion Mean S.D t-test Significance
NSkngh  gpoibie  eest  as b2 v
salngth ol gas 3z M8 v
NBalngh iR aoss  om L v
solength ol Re  ao10 200 28 v
sColength o pgs  2sp 08 N
sArlngh ol ss  2m  O8 v
NsBaage o 1pa  4m O s
NsPoange  olfRe s aa; 38 s
NSCoangle oo iiaga  am 0% N
sBaArangle o lNe  apos sz 1% N

N: Nasion, S: Sella, Ba: Basion, Po: Porion, Co: Condylion, Ar: Articular, Length: in millimeter, Angle:
in degree, N*: No significance, S** : significant.
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DISCUSSION

In normal and open bite occlusion cas-
es, the males showed greater mean value
than female, this finding is expected for
the reason that males have more incre-
mental growth duration than females. Alex
F. et al® reported that the Prepubertal
growth rate of elongation were considera-
bly greater in male than female.

The comparison of the cranial parame-
ters between the normal and open bite oc-
clusions for males generally displayed that
male had no significant difference at 0.05
level except (S-Ar, N-S-Ba, N-S-Po and
N-S-Co); this could be due to the open bite
that could cause certain growth modifica-
tion on spheno-occipital syncondrosis that
affect the above mentioned parameters.

Louis M. et al® indicated that the
posterior cranial base angle has a statisti-
cally significant negative correlation to the
skeletal facial angle. The linear length S-
Ba demonstrated statistically negative cor-
relations to the facial angle. Whereas the
female open bite occlusion clarified that
only the (N-S-Ba and N-S-Po angles) had
significant decrease at 0.05 level. This
finding could be due to that decrease in the
upper anterior facial height which affected
the posterior arm of the cranial base
through the late growth stage of spheno-
occepital syncondrosis.

Zuleyha et al @Y stated that N and Ptm
points were the most variable points both
in the horizontal and vertical directions
along follow-up periods. The stability of S
and Ptm points was somewhat questiona-
ble, especially in the long follow-up peri-
od. Efisio et al ®® concluded that a more
acute cranial base flexion has a tendency
to a more retruded maxilla.

CONCLUSIONS
The short upper anterior facial height
with open bite cases have certain influence
on the cranial base development especially
on ( S-Ar, N-S-Ba, N-S-Po, and N-S- Co).
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