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Dento-Skeletal dimensions in individual with skeletal 
CL I and variations in the lower anterior facial height 
 
Dr. Sami K. Al. Joubori B.D.S. , M.SC  
 
Abstract  
 
Aims of the study: This study is designed to evaluate some of the dental and skeletal 

dimensions of individuals with normal and excessive lower anterior facial height 
and to establish the effect of these two groups (normal and excessive lower anterior 
facial height) on dento-facial structures for Iraqi adult sample at 18-25 years of age 
with skeletal and dental CL I occlusion. 

Material and Method: The sample consisted of (80) previously taken lateral 
cephalometric radiographs (40 males and 40 females).The sample was divided into 
two groups (normal lower anterior facial height group and excessive lower anterior 
facial height group) each of them composed of 40 subjects (20 males and 20 females) 

Results: The results showed that all linear measurements were significantly larger in 
males than females in two groups. No significant differences in most of dento-
skeletal dimensions were found between the two groups. Highly significant 
differences for lower anterior dental height (LADH) and upper posterior dental 
height (UPDH) were found between the two groups. 

Conclusion: Four anatomical parts were responsible for the variation of the lower 
anterior facial height upper anterior dental height (UADH) , lower anterior dental 
height (LADH) , upper posterior dental height (UPDH) and the inclination of the 
mandibular plane in relation to the anterior cranial base (SN-MP angle).  

 
Introduction  
  

The description of the dento-facial 
relationship of people with normal and 
abnormal facial morphology is one of 
the most common subjects in 
orthodontic literature(1,2).  

 Due to the large variation that in 
the exists in the population, many 
studies have been made to describe the 
variations of the human face, including 
a system that identifies the various 
facial types, this classification is of 
great importance in the diagnosis and 
treatment planning of craniofacial and 
dental discrepancies (3). 

 The facial type (short, average and 
long faces) in relation to 
morphological characteristics is an 
important factor to be considered in 
orthodontic treatment, because facial 
type influences growth predication of 
the maxillofacial system in the 

anchorage system that is used during 
treatment for the goals of orthodontics 
treatment(4).  

There is a negative correlation 
between the average growth rate of the 
upper anterior face height with the 
lower anterior face height suggesting 
that some children show accelerated 
growth in the lower face height in the 
relation to the upper face height and 
vice versa(5).  

The effect of orthodontic treatment 
on the lower face height (ANS-Me) is 
a factor of great importance, to be 
confirmed by the orthodontist, 
however, the facial type should be 
considered when planning treatment 
with or without extraction.(6) Lower 
anterior face proportion used to 
demonstrate that non extraction 
treatment showed downward and 
backward rotation of the mandible and 
an increased lower face height. On the 
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other hand, extraction treatment is not 
associated with change in the ANS-Me 
measurements.  

The anterior face proportion is an 
instrument could be used in the 
orthodontic diagnosis, instead of using 
only numerical vertical measurements 
(7).  

Creekmore (8) said that any one 
technique or philosophy of treatment is 
inadequate, when used without 
consideration of the facial type of the 
patient. The vertical growth should be 
stimulated or inhibited i.e. redirected 
according to the needs of the individual 
patient. Thus, the importance of 
knowledge of facial types and their 
characteristics in relation to the growth 
pattern is clear. 

 
Material and Method 

 
The sample consist of eighty lateral 

cephalometric radiographs (40 males 
and 40 females) that previously taken 
in orthodontic department at the 
College of Dentistry of Baghdad 
University.  

In the selection of the sample were 
skeletal class I (ANB angle between 0-
4  degree(9), bilateral class I canine 
and molar relation-ships, full set of 
permanent teeth excluding third molar, 
no history of abnormal habit , no 
history of previous orthodontic 
treatment or maxillofacial surgery and 
no clear facial asymmetry.  

The sample was divided into two 
groups according to facial third 
proportions obtained by linear 
measurements of anterior face height 
(N-Me) and lower anterior face height 
(ANS-Me) based on the measurements 
suggested by Wylie and Johnson (1952) 
with the proportion of 55% for (ANS-
Me) distance. (ANS-Me) values were 
defined ranging from (55%-56%) for 
the normal lower anterior face height 
group, values greater than 56% for the 
excessive lower anterior face height 

group. The groups were composed of 
40 subjects (20 males and 20 females) 
in the normal lower anterior face 
height group and other 40 subjects (20 
males and 20 females) in the excessive 
lower anterior face height group. 

 
Cephalometric landmarks:-  

The following cephalometrics 
landmarks were used in this study 
according to Enoki (17):  

- Sella (S) (center of sella turcica) 
-Nasion (N) – Anterior point on the 

frontonasal suture 
-Point A – Deepest point on the 

concave outline of the upper labial 
alveolar process.  

-Point B –The deepest point on the 
bony curvature between the crest of 
the alveolus and the pogonian. 
-Anterior nasal spine (ANS) –The 
tip of the anterior nasal spine  
- Posterior nasal spine (PNS) – The 
tip of the posterior nasal spine.  
-Point Is (Is) – maxillary incisal 
edge.  
- Point Ii (Ii) – mandibular incisal 
edge.  
- Point 6s (6s) – mesiobuccal cusp 
of the upper first molar.  
- Point 6i (6i) – mesiobaccal cusp 
of the lower first molar.  
- Menton (Me) – The lowest point 
on the lower border of the 
mandibular symphysis  
- Gonion (Go) – The mid point at 
the angle of the mandible. 
- Articulare (Ar) – Intersection of 
the lateral radiographic image of 
the posterior border of the ramus 
with the occipital bone.  

 
Measurement technique  

The following cephalometric 
measurements were taken according to 
(12).Fig (1,2) 
1- N-Me (anterior facial height)  
2- ANS-Me (lower anterior face height)  
3- Go-Me (mandibular length) 
4- ANS-PNS( Maxillary length)  
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5- Ar-Go (ramus height)  
6- UADH (upper anterior dental height) 

linear distance from the incisal edge 
of the maxillary central incisor along 
a perpendicular to the palatal plane.  

7- LADH (lower anterior dental height) 
linear distance from the incisal edge 
of the mandibular central incisor 
along a perpendicular to the 
mandibular plane. 

8- UPDH (upper posterior dental 
height). Height of the maxillary first 
molar measured as a perpendicular to 
the palatal plane through the 
mesiobuccal cusp.  

9-LPDH (lower posterior dental 
height): Height of the mandibular 
first molar measured as a 
perpendicular to the mandibular 
plane. 

10- SN-OCCP: angle formed by the 
intersection of (SN) and the occlusal 
plane (OCCP) 

11-SN-MP: angle formed by the 
inclination of the mandibular plane 
(GO-Me) in relation to the anterior 
cranial base (SN)  

12-Is-PP: angular measure formed by 
the intersection of the maxillary 
incisors in relation to the palatal 
plane.  

13- Ii-MP: angular measure formed by 
the intersection of the mandibular 
incisors in relation to the mandibular 
plane. 

14-ANB angle: angle formed by the 
intersection of N-A and N-B. 

 
Results 
 

The result showed that the mean 
values were greater in males than 
females for all linear measurements for 
the normal group with a highly 
significance except upper anterior 
dental height (UADH) and upper 
posterior dental height (UPDH) were a 
non significant difference between 
them while the angular measurement 
showed a non-significant difference 

between males and females except 
(SN-OCCP) which appeared with a 
significant difference with females 
more than males. (Table -1-)  

Concerning the excessive large 
lower anterior facial height group, the 
results showed a larger mean values for 
males than females with a highly 
significance for most linear 
measurements except lower posterior 
dental height (LPDH) and upper 
anterior dental height (UADH) were 
only a significant difference. But there 
was a no significant difference 
between both genders for angular 
measurements. (Table-2- )  

Table-3- showed the comparison of 
significance between two groups for 
each gender and total sample, 
concerning the difference between the 
two groups (for males): the results 
showed a non-significant difference for 
most of variable except (ANS-Me), 
(LADH),(UADH),(UPDH) which 
appeared with a highly significant 
difference with larger mean values in 
the excessive lower anterior facial 
height group. While the difference 
between the two groups (for females). 

The result showed a non-significant 
difference for most variable except 
(LPDH), (UADH) which appears a 
significant difference while (ANS-Me), 
(LADH) showed a highly significant 
difference with a greater mean values 
for excessive lower anterior face height 
group.  

The difference between the two 
groups (for total sample): The result 
showed a non-significant difference for 
most variables except (ANS-Me), 
(LADH), (UPDH) which appearance 
with a highly significant difference and 
(SN-MP) with only a significant 
difference with a greater mean values 
in the excessive lower anterior face 
height group. 
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Discussion   
The vertical facial growth pattern is 

a very important factor to consider in 
orthodontic treatment, especially with 
reference to the dental and skeletal 
characteristics of facial types in 
relation to the lower face height. 

The results showed that males in 
both groups had a larger facial and 
dental linear dimensions than females 
and this comes in agreement with 
Coben (11,12) who explained that 
males had a larger facial proportion 
than females also it comes in 
agreement with profit(13) who 
reported that males showed highly 
significant values for all vertical planes 
indicating larger facial proportions. 

 
Comparison of the skeletal linear 
measurements: 

The results showed that there was a 
no significant difference in the 
mandibular length (GO-Me) and the 
maxillary length (ANS-PNS) among 
the two groups, this indicating that the 
increase in the anterior lower facial 
height had no effect on both 
mandibular and maxillary length and 
this comes in agreement with (3,21), 
whom they found a non significant 
differences in the maxillary and 
mandibular length among the normal 
and long face groups.  

The height of the mandibular rami 
was not significantly different among 
the two groups, demonstrating that this 
linear measurement does not influence 
the dimensions of the lower anterior 
face height as concluded by Nanda (15) 
who reported that posterior face height 
and ramal height do not significantly 
differ between facial types. Concerning 
the total anterior face height (N-Me) , 
no significant between the two groups 
although there was a larger mean 
values for long face group in contrast 
to Fields et al (1) study who found that 
total anterior face height are 

significantly larger in long face than in 
normal faces  

 
Comparison of the dental linear 
measurements:- 

For UADH and LADH, there was a 
highly significant differences between 
the two groups with a larger mean 
values for the excessive lower anterior 
facial height group than the normal 
group for both genders and total 
sample and this comes in agreement 
with (7,16,17) whom observed that all 
anterior dental heights were larger in 
the group with excessively larger lower 
anterior face height compared to the 
normal group.   

For UPDH and LPDH, the results 
showed a greater mean values for both 
UPDH and LPDH in the excessive 
lower anterior facial height group 
compared with normal group and this 
difference is ranged between a not 
significant for LPDH when we 
compare between total normal and 
total excessively large lower anterior 
face height. While it was showed a 
highly significant for UPDH when we 
compared between total normal and 
total excessively larger anterior face 
height and this comes in agreement 
with (1) who observed that posterior 
dental heights were larger in the long 
face type compared with the normal 
type. 

 
Comparison of skeletal Angular 
measurements:- 

There was no significant 
differences of the SN-MP angle 
between the two groups for both 
genders but when we compare between 
the total sample, the result, showed a 
significant differences with larger 
mean values for excessive group and 
this comes in agreement with(1) who 
found, in long face, the (SN-Mp) angle 
is significantly larger than in normal 
faces. Also it comes in agreement with 
(18,19) who reported that the SN-MP 
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angle can not be the sole criterion in 
the selection and diagnosis of long face. 
Concerning the SN-OCCP angle, there 
was no significant difference between 
the two groups, in agreement with the 
findings of Nanda (20). 

 
Comparison of the Dental 
Angular Measurements:- 

The axial inclination of the upper 
and lower central incisors of the 
present study showed no significant 
differences, in contrast to the findings 
of (14,21) who observed more 
tendency toward accentuated dental 
axial inclinations in the normal lower 
face height group than in the group 
with long faces, suggesting a more 
tendency toward uprightening position 
of the incisors in the normal group.  

It was possible to conclude that 
four anatomical parts were responsible 
for the variation of the lower anterior 
facial height. UADH, LADH, UPDH, 
SN-MP angle. There fore these 
measurements may indicate the 
variation of the lower anterior face 
height rather than only the analysis of 
the proportion of the anterior facial 
height. 
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Figure (1): Dental and skeletal linear measurements. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2): Dental and skeletal angular measurements. 
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Table (1): A comparison of significance between males and females for normal group. 
 

Normal male Normal female Total normal  Variable 
Mean S.D. Mean S.D. Mean S.D. 

P- Value Sig. 

Go- Me 82.62 4.52 76.12 2.78 79.37 4.95 0.000 H.S. 
N- Me 139.12 7.12 129.65 4.52 134.38 7.60 0.000 H.S. 

ANS- Me 77.27 4.15 71.95 3.07 74.61 4.50 0.000 H.S. 
Ar- Go 57.40 5.11 50.72 4.78 54.06 5.94 0.000 H.S. 
LADH 47.72 2.78 43.72 2.36 45.72 3.25 0.000 H.S. 
LPDH 37.30 3.80 33.60 2.98 35.45 3.86 0.002 H.S. 
UADH 32.50 3.20 31.45 1.82 31.97 2.62 0.212 N.S. 
UPDH 27.10 2.19 25.80 2.06 26.45 2.20 0.062 N.S. L

in
ea

r 
m

ea
su

re
m

en
ts

 

ANS-PNS 56.85 3.16 54.05 2.96 55.45 3.34 0.006 H.S. 
SN- MP 32.55 6.94 35.62 4.93 34.08 6.14 0.116 N.S. 

SN- OccP. 15.12 4.09 18.25 4.33 16.68 4.45 0.024 S. 

Is- PP 116.50 7.86 113.80 6.15 115.1 7.09 0.234 N.S. A
ng

ul
ar

 
m

ea
su

re
m

en
t

s 

Ii- MP 93.80 7.17 93.05 7.40 93.42 7.20 0.747 N.S. 
H.S.= Highly significant at P< 0.01 
S.= P< 0.05 
N.S.= Not Significant at significant at P> 0.05 
Number of individual= 40 person 

 
 

Table (2): A comparison of significance between males and females for excessive 
lower anterior facial height group. 

excessive male excessive female Total excessive  Variable Mean S.D. Mean S.D. Mean S.D. P-Value Sig. 

Go- Me 81.40 3.71 75.15 4.17 78.27 5.02 0.000 H.S. 

N- Me 141.75 7.60 131.70 6.71 136.7 8.72 0.000 H.S. 
ANS-Me 82.70 4.62 77.42 5.58 80.06 5.72 0.002 H.S. 
Ar- Go 55.62 5.38 49.82 4.00 52.72 5.53 0.000 H.S. 
LADH 50.70 3.19 47.12 3.68 48.91 3.85 0.002 H.S. 
LPDH 37.90 2.51 36.00 3.27 36.95 3.03 0.047 S. 
UADH 35.45 3.06 33.05 2.92 34.25 3.20 0.016 S. 
UPDH 29.60 2.52 26.75 2.78 28.17 2.99 0.002 H.S. L

in
ea

r 
m

ea
su

re
m

en
ts

 

ANS-PNS 55.55 3.01 53.00 2.79 54.27 3.14 0.009 H.S. 
SN-MP 36.45 7.72 38.62 6.20 37.53 6.99 0.333 N.S. 

SN-OccP. 15.52 4.48 18.47 5.15 17.00 5.02 0.061 N.S. 

Is- PP 113.07 5.59 114.60 5.66 113.83 5.61 0.397 N.S. A
ng

ul
ar

 
m

ea
su

re
m

en
ts

 

Ii- MP 93.45 5.45 93.20 7.61 93.32 6.53 0.906 N.S. 

H.S.= Highly significant at P< 0.01 
S.= Significant at P< 0.05 
N.S.= Not significant at P< 0.05 
Number of individual= 40 person 
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Table (3): A Comparison of significance between normal and excessive groups for  each 
gender and total sample: 

 

Variables 
groups 

Go- 
Me N- Me ANS-Me Ar- 

Go LADH LPDH UADH UPDH ANS-
PNS 

SN-
MP 

SN-
OccP. IS- PP Ii- MP 

Normal 
male x 
excessive 
male 

0.356 
(N.S.) 

0.265 
(N.S.) 

0.000 
(H.S.) 

0.292 
(N.S.) 

0.003 
(H.S.) 

0.560 
(N.S.) 

0.005 
(H.S.) 

0.002 
(H.S.) 

0.192 
(N.S.) 

0.101 
(N.S.) 

0.770 
(N.S.) 

0.122 
(N.S.) 

0.863 
(N.S.) 

Normal 
female x 
excessive 
female 

0.391 
(N.S.) 

0.266 
(N.S.) 

0.001 
(H.S.) 

0.523 
(N.S.) 

0.001 
(H.S.) 

0.020 
(S.) 

0.046 
(S.) 

0.229 
(N.S.) 

0.256 
(N.S.) 

0.099 
(N.S.) 

0.882 
(N.S.) 

0.671 
(N.S.) 

0.950 
(N.S.) 

Total 
normal x 
total 
excessive  

0.327 
(N.S.) 

0.870 
(N.S.) 

0.000 
(H.S.) 

0.301 
(N.S.) 

0.000 
(H.S.) 

0.057 
(N.S.) 

0.001 
(N.S.) 

0.005 
(H.S.) 

0.115 
(N.S.) 

0.022 
(S.) 

0.769 
(N.S.) 

0.362 
(N.S.) 

0.948 
(N.S.) 

H.S.= Highly significant at P< 0.01 
S.= Significant at P> 0.05 
N.S.= Not significant at P> 0.05 
Number of individual= 80 person 
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