
Postnatal 

development of 

the upper and the 

lower jaws



• Adolescence is a period between the juvenile stage and 
adulthood, during which the secondary 

– sexual characteristics appear, 

– adolescent growth spurt takes place, 

– fertility is attained, 

– profound physiologic changes occur. 

• Changes at adolescence significantly affect the face 
and dentition. 

• The exchange from the mixed to the permanent 
dentition, an acceleration in the overall rate of facial 
growth differential growth of the jaws. 





• Brain cells in the hypothalamus begin to secrete substances called 
releasing factors. 

• Pituitary portal system. 

• Pituitary gonadotropins. Their function is to stimulate endocrine cells 
in the developing sex organs to produce sex hormones. 

• Under the stimulation of the pituitary gonadotropins, sex hormones 
from the testes, ovaries, and adrenal cortex are released into the 
bloodstream in quantities sufficient to cause development of secondary 
sexual characteristics and accelerated growth of the genitalia.

• The increasing level of the sex hormones also causes other physiologic 
changes, including the acceleration in general body growth and 
shrinkage of lymphoid tissues seen in the classic growth curves. 

• The changes in the growth curves for the jaws, general body, lymphoid 
and genital tissues, however, can be considered the result of the 
hormonal changes that accompany sexual maturation. 



• There is a great deal of individual variation, but 
pubert and the adolescent growth spurt occur 
on the average nearly 2 years earlier in girls 
than is boys. 

• Why this occurs is not known, but the 
phenomenon has a important impact on the 
timing of orthodontic treatment which must be 
done earlier in girls than is boys to take 
advantage of the adolescent growth spurt. 



Adolescence in girls can be divided into three stages, based on the 
extent of sexual development. 

1. The first stage, which occurs at about the beginning of the 
physical growth spurt, is the appearance of breast buds and 
early stages of the development of pubic hair. 

2. The peak velocity for physical growth occurs about 1 year 
after the initiation of stage one, and coincides with stage two of 
development of sexual characteristics. At this time, there is 
noticeable breast development. Pubic hair is darker and more 
widespread, and hair appears in the armpits (axillary hair). 

3. The third stage in girls occurs 1 to 1+1/2 years after stage two 
and is marked by the onset of menstruation. By this time, the 
growth spurt is all but complete. At this stage, there is 
noticeable broadening of the hips with more adult fat 
distribution, and development of the breasts is complete. 



• The stages of sexual development in boys are 
more difficult to specifically define than is 
girls. 

• Puberty begins later and extends over a longer 
period – about 5 years compared with 3+1/2 
years for girls. 

• In boys, four stages in development can be 
correlated with the curve of general body 
growth at adolescence. 



1. The initial sign of sexual maturation in boys usually is the „fat 
spurt” . The maturing boy gains weight and becomes almost 
chubby, with a somewhat feminine fat distribution. This 
probably occurs because estrogen production by the Leydig
cells in the testes is stimulated before significant production of 
testorterone by the more abundant Sertoli cells. Durign this 
stage, boys may appear obese and somewhat awkward 
physically. At this time also, the scrotum begins to increase in 
size and may show some increase or change in pigmentation. 

2. At stage two, about 1 year after stage one, the spurt in height
is just beginning. At this stage, there is a redistribution and 
relative decrease in subcutaneous fat, pubic hair begins to 
appear, and growth of the penis begins. 



3. The third stage occurs 8 to 12 months after stage two and 
coincides with the peak velocity in gain in height. At this time, 
axillary hair appears and facial hair appears on the upper lip 
only. A spurt in muscle growth also occurs, along with a 
continued decrease in subcutaneous fat and an obviously harder 
and more angular body form. Pubic hair distribution appears 
more adult, but has not yet spread to the medial of the thighs. 
The penis and scrotum are near adult size. 

4. Stage four for boys, which occurs anywhere from 15 to 24 
months after stage three, is difficult to pinpoint. At this time, 
the spurt of growth in height ends. There is facial hair on the 
chin as well as the upper lip, adult distribution and color of 
pubic and axillary hair, and a further increase in muscular 
strength. 



• Girls mature earlier on the average, and finish their 
growth much sooner. 

• Boys are not bigger than girls until they grow for a 
longer time at adolescenes. 

• The difference arises because there is slow but steady 
growth before the growth spurt, and when the spurt 
occurs, for those who mature late, it takes off from a 
higher plateau. 

• The epiphyseal plates close more slowly in males than 
in females, and therefore the cutoff in growth that 
accompanies the attainment of sexual maturity is also 
more complete in girls. 



• There are early- and late – maturing 

families, and individuals in some 

racial and ethnic groups mature 

earlier than others. 



• A significant number of individuals, especially 

among the girls, have a „juveniles 

acceleration” in jaw growth that occurs 1 to 2 

years before the adolescent growth spurt. 



• There is an adolescent growth spurt in the length of the 
mandible, though not nearly as dramatic a spurt as that in body 
height, and a modest though discernible increse in growth at 
the sutures of the maxilla. 

• The cephalocaudal gradient of growth, which is part of the 
normal pattern, is dramatically evident at puberty. 

• More growth occurs in the lower extremity than in the upper, 
and within the face, more growth takes place in the lower jaw 
than in the upper. 

• This produces an acceleration in mandibular growth relative to 
the maxilla and results in the differential jaw growth referred 
to previously. 

• The maturing face becomes less convex as the mandible and 
chin become more prominent as a result of the differential jaw 
growth. 





Growth of the Nasomaxillary 

Complex. 
• (1) Passive displacement, created by growth in the 

cranial base that pushes the maxilla forward, and 

• (2) active growth of the maxillary structures and 
nose. 

• Passive displacement of the maxilla is an important 
growth mechanism during the primary dentition 
years, but becomes less important as growth at the 
synchondroses of the cranial base slows markedly 
with the completion of neural growth at about age 7.



W
il

li
am

 R
. 

P
ro

ff
it

, 
 H

en
ry

 W
. 
F

ie
ld

s:
 

C
o
n
te

m
p

o
ra

ry
O

rt
h
o
d
o
n
ti

cs
E

ls
ev

ie
r,

 S
t

L
o
u
is

 

2
0
1
2



• The effect of surface remodeling must be considered when 
active growth of the maxilla is considered. 

• Surface changes can either add to or subtract from growth in 
other areas, by surface apposition or resorption respecitvely. 

• In fact, the maxilla grows downward and forward as bone is 
added in the tuberosity area posteriorly and at the posterior and 
superior sutures, but the anterior surfaces of the bone are 
resorbing at the same time. 

• For this reason, the distance that the body of the maxilla and 
the maxillary teeth are carried downward and forward during 
growth is greater by about 25% than the forward movement of 
the anterior surface of the maxilla. 

• This tendency for surface remodeling to conceal the extent of 
relocation of the jaws is even more prominent when rotation of 
the maxilla during growth is considered





Mandibular Growth.

• Growth of the mandible continues at a 

relatively steady rate before puberty. 

• Although small amounts of bone are added, the 

change in the contour of the chin itself occurs 

largely because the area just above the chin, 

between it and the base of the alveolar process, 

is a resorptive area.







Timing of growth in Width, Length, 

and Height
• For the three planes of space in both the maxilla and 

mandible, there is a definite sequence in which growth is 
„completed”, (i.e., declines to the slow rate that 
characterizes normal adults). 

• Growth in width is completed first, then growth in length, 
and finally growth in height. 

• Growth in width of both jaws, including the width of the 
dental arches, tends to be completed before the adolescent 
growth spurt and is affected minimally if at all by 
adolescent growth changes. 

• Intercanine width does not increase much if at all after 
age 12. there is a partial exception to this rule, however. 



Timing of growth in Width, Length, 

and Height

• As the jaws grow in length posteriorly, they 
also grow wider. For the maxilla, this affects 
primarily the width across the second molars, 
and if they are able to erupt, the third molars in 
the region of the tuberosity as well. 

• For the mandible, both molar and bicondylar
widths show small increases until the end of 
growth in length. Anterior width dimensions of 
the mandible stabilize earlier.



Timing of growth in Width, Length, 

and Height
• Growth in length of both jaws continues through the period of 

puberty.

• In girls, growth in length of the jaws has all but ceased by age 14 to
15 on the average (more accurately, by about 2 to 3 years after first
menstruation). 

• In boys, growth in length usualy does not decline to the basal adult
level until age 18 or so (about 4 years after attainment of sexual
maturity). 

• Growth in vertical height of the jaws and face continues longer in 
both sexes than growth in length. 

• Increases in facial height and concomitant eruption of teeth
continue throughout life, but the decline to the adult level (which
for vertical growth is surprisingly large) often does not occur until
age 17 or 18 in girls and in the early twenties in boys. 



Rotation of Jaws during Growth

• Implant Studies by Bjork the rotation that occurs in 
the core of each jaw, called internal rotation, tends to
be masked by surface changes and alterations in the
rate of tooth eruption. 

• The surface changes produce external rotation. 

• Obviously, the overall change in the orientation of 
each jaw, as judged by the palatal plane and 
mandibular plane, results from a combination of 
internal and external rotation. 





Rotation of Jaws during Growth

• It is easier to visualize the internal and external rotation of the 
jaws by considering the mandible first. 

• The core of the mandible is the bone that surrounds the inferior 
alveolar nerve. 

• The rest of the mandible consists of its several functional 
processes. 

• These are 
– the alveolar process (bone supporting the teeth and providingfor

mastication),

– the muscular processes (the bone to which the muscles of mastication 
attach),

– the condylar process, the function in this case being the articulation of 
the jaw with the skull.





• If implants are placed in areas of stable bone away 
from the functional processes, it can be observed that 
in most individuals, the core of the mandible rotates 
during growth in a way that would tend to decrease 
the mandibular plane angle (i.e., up anteriorly and 
down posteriorly). 

• By convention, the rotation of either jaw is considered 
”forward” and given a negative sign if there is more 
growth posteriorly than anteriorly. The rotation is 
„backward” and given a positive direction if it 
lengthens anterior dimensions more than posterior 
ones, bringing the chin downward and backward. 





• It is less easy to divide the maxilla into a core of bone and a 
series of functional processes. 

• The alveolar process is certainly a functional process in the 
classic sense, but there are no areas of muscle attachment 
analogous to those of the mandible. 

• The parts of the bone surrounding the air passages serve the 
function of respiration, and the formfunction relationships 
involved are poorly understood. 

• If implants are placed above the maxillary alveolar process, 
however, one can observe a core of the maxilla that undergoes 
a small and variable degree of rotation, forward or backward. 

• There also are varying degrees of resorption of bone on the 
nasal side and apposition of bone on the palatal side, in the 
anterior and posterior parts of the palate. 





• The rotational patterns of growth are quite different 
for individuals who have what are called the short 
face and long face types of vertical facial 
development. 

• Individuals of the short face type, who are 
characterized by short anterior lower face height, have 
excessive forward rotation of the mandible during 
growth. 

• In long face individuals, who have excessive lower 
anterior face height, the palatal plane rotates down 
posteriorly, often creating a negative rather than the 
normal positive inclination to the true horizontal. The 
mandible shows an opposite, backward rotation, with 
an increase in the mandibular plane angle. 



Interaction between Jaw Rotation and 

Tooth Eruption.

• Growth of the jaws creates a space into which 
the teeth erupt. The rotational pattern of jaw 
growth obviously influences the magnitude of 
tooth eruption. To a surprising extent, it can 
also influence the direction of eruption and the 
ultimate anteroposterior position of the incisor 
teeth. 




