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: Complex processes of atrophy and resorption of edentulouse ridges manifested by the gradual
disappearance of partial or total alveolar bone, which occur, especially after losing dento-periodontal  units, was
for years the subject of several studies presented in literature. Although so far no such phenomena have not been
fully elucidated, however, it was demonstrated that they are totally different from atrophy and resorption
mechanisms governing internal transformations of axial skeleton and apendicular bone. All clinical research and
laboratory experiments have established with certainty the evolutionary, cumulative and irreversible processes
of those who engage in time-anatomical morphological changes and radiological ones in local and loco-regional
system stomatognat. Personal studies correlated with data from literature on ethiopatogeny process of atrophy
and resorption of edentulous ridges, revealed a number of primary factors (the overall condition of the body
factor, age, genetic factors, hormones, nutritional) and aggravating factors (factors similar to factors of etiology
of complete edentation functional factors, iatrogeny, risk factors), which are combined in an infinity of cases,
making these two complex, multiple disease entity. Conclusions: The mechanisms of producing atrophy and
alveolar bone resorption seem to have unlimited potential, regardless of the degree of mineralization of bone and
evolve over several years, leading to serious and irreversible morphological changes of skeletal maxillo-facial
bone. Along with many other factors, they are significant for planning and forecasting, when required by a
conventional removable prosthetic treatment or implants.

edentation, atrophy and resorption alveolar bone.

Although progress in dental materials
and dental techniques, complex
phenomenon of resorption and atrophy of
the maxillary bone is still a challenge for
the profession of dentistry. As defined, in
general atrophy is a reduction in volume
and weight of an organ due to nutritional
deficiencies tissues, caused by the
termination of some of the functions that
previously participated. Phenomenon of
resorption of edentulous ridges is
manifested through the gradual
disappearance of partial and total alveolar
bone, as the loss of tooth from dento-
alveolar archways. Along with aging and
the emergence of various forms of clinical
edentation, at maxillary bones level both
phenomena occur. Initially, is the residual
alveolar component resorption, then
followed by the atrophy. The two
mechanisms, almost inseparable, have a

concerted action on edentate maxillary
bone and therefore involve morphological
and structural changes, local and loco-
regional level in all components of the
stomatognat system. The rate of these
changes, the age at which it is produced
and their etiology, affecting the evolution
in time of the prosthetic support causing
irreversible complications, sometimes very
serious and difficult to solve through
prosthetic conventional therapy.

Resorption of the edentulous ridges,
which Atwood has called a

is considered by other authors,
an oral manifestation of systemic bone
disease (1). Wical et al. (2) supports the
idea that alveolar bone atrophy is primarily
a systemic disease, were significantly
associated withperiodontal disease and in
this context would be an early
manifestation of generalized osteoporosis.
Studies on partial edentulouse patients
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with periodontal disease have confirmed
the coincidence of occurrence of vertebral
osteoporosis with the periodontal disease
and concluded that osteoporosis would be
a risk factor for this condition. In addition,
other authors have found a direct
relationship of proportionality between the
severity of osteoporosis, age and height
reduction of the edentulouse ridges,
especially in the mandible (3,4).

Studies on etiopathogeny of the
syndrome of  atrophy and resorption of the
alveolar ridges revealed a number of
primary factors and aggravating others,
which combined in an infinity of cases,
making this process a multifactorial
disease entity. Clinical and laboratory
studies conducted in Dental Prosthetics
Clinic in Iasi, allowed classification of
these factors in 2 categories namely
general factors (the overall condition of
the body, the factor "age"; genetic factors,
hormone, nutritional) and local factors
(factors similar to the factors of etiology of
complete edentation, functional factors,
iatogenic factors). As will be detailed
aspects of general factors influence the
maxillary bone.

is
the primary factor that its imprint on the
evolution of all components of the system
stomatognat. Changing status through the
gastro-intestinal diseases, accompanied by
malabsorbtions of calcium, renal diseases
that involve increases in the excretion of
calcium, which causes diabetes generating
consecutive vascular disorders and
disorders of calcium metabolism and
glycolipoproteic metabolism, are just some
of the chronic diseases commonly seen in
complete edentulous patients, who have
repercussions at the local level,on the
alveolar bone.

Atrophy and
resorption of alveolar after extractions is
localized, chronic, evolving and
cumulative bone loss, which increases the
importance of this phenomenon, the more
so as edentation is older. This process is

correlated with age through the
(5). Chronological age is

involved in the phenomenon of reducing
edentulous ridges not as etiologiycal
factor, but as an associated factor because
senility it is not always synchronous with
the disappearance of edentation and with
disappearing of the edentulous ridges.
After Lejoyeux, age is correlated with two
major categories of incidents, on the level
of the bone substrate  : a factor of
diminishing general bone mass of the
stomatognat system and a factor of
diminution of the height of residual
alveolar ridge .

is related to aging of the
bones and is  quantitative and qualitative.
Bone loss with age also affects both the
structure and mechanical properties of
bone, being characteristic to osseous
disease feature of involution, of which the
most common are osteoporosis affecting
particularly III-rd age and fourth and is
characterized by a deficit of  bone tissue
per unit volume without affecting calcium
homeostasis.
From a quantitative point of view, up to
90% of the maximum bone mass is stored
during the growth phase, which lasts 10-15
years, when the bone mass increases
continuously until reaching a maximum
around the age of 30 years. Then, after a
period of stability, feature consolidation
phase (35-40 years), after which bone
mass starts diminishing as advancement in
age, both men and women, although the
pace of bone loss differs from bone at
cortical and trabecular from one
anatomical region to another (6). Early
bone loss may be genetically
predetermined, although this is uncertain.

The pace in which the bone is losing
is probably a reflection of the presence and
severity number of factors that adversely
affect the osseous mass They can include
menopause, low levels of circular
calcitonin, decreased production of
androgen adrenergic, nutritional factors,



smoking, alcohol, coffee, reduced physical
activity and decreased absorption of
calcium (7, 8, 9). In addition, there are a
number of factors known to cause
secondary osteoporosis  that aggravates
loss related to age and can thus accelerate
the development of osteoporosis (steroid
therapy, bone metastases, diabetes, etc.).
In terms of quality, age causes reduced
bone strength in both sexes. Between 35
70 years in the cortical the bone strength
and bending to torsion is reduced by a
downward curve, with approximately 15
20%, and decreased bone compression is
reduced by approximately 50% (6). These
phenomena lead to bone fragility and
increased fracture risk at the lowest
mechanical stimulus (9). Resistance of the
bone is dependent on the cortical bone
thickness, trabecular architecture, the
maximum bone mass With age, all these
parameters are  amended due to a process
of remodeling, but decreased bone strength
is more pronounced than the decrease in
bone mass. Studies on bone shows a
distance of trabecular network along with
aging, causing perforation of the
horizontal bone lines subsequently being
affected cortical bone thickness (10, 11).

Of all the osseous components of the
stomatognat system , mandibulary bone
and the  maxillary (from the palatal
vaulte), have the greatest quantitative
changes, depending on age and sex, both
in the compact bone as in its trabeculae. At

Radiological aspects of  maxillary and mandibulary alveolar ridges resorption,
depending on the extent of edentation area

smoking, alcohol, coffee, reduced physical
activity and decreased absorption of
calcium (7, 8, 9). In addition, there are a
number of factors known to cause
secondary osteoporosis  that aggravates
loss related to age and can thus accelerate

elopment of osteoporosis (steroid
therapy, bone metastases, diabetes, etc.).
In terms of quality, age causes reduced
bone strength in both sexes. Between 35-
70 years in the cortical the bone strength
and bending to torsion is reduced by a

ith approximately 15-
20%, and decreased bone compression is
reduced by approximately 50% (6). These
phenomena lead to bone fragility and
increased fracture risk at the lowest
mechanical stimulus (9). Resistance of the
bone is dependent on the cortical bone
thickness, trabecular architecture, the
maximum bone mass With age, all these
parameters are  amended due to a process
of remodeling, but decreased bone strength
is more pronounced than the decrease in
bone mass. Studies on bone shows a

ular network along with
aging, causing perforation of the
horizontal bone lines subsequently being
affected cortical bone thickness (10, 11).

Of all the osseous components of the
stomatognat system , mandibulary bone
and the  maxillary (from the palatal

ulte), have the greatest quantitative
changes, depending on age and sex, both
in the compact bone as in its trabeculae. At

the level of resistance columns of the
cranio-facial massif bone, cortical mineral
density, although decreasing with age, is
still at a fairly high fulfilled and thus the
role for which they were created (12,13).
Since tooth loss due to
determines the functional disorder in the
whole complex stomatognat system and
occurs in parallel with quantitative
changes in skeletal in generally and in jaw
bone in particular and we consider this
loss, both as a predictor of jaw bone
ageing, as well as a functional marker of
aging of this system and even the whole
body.In this context, some studies have
shown that tooth loss by periodonta
disease would be associated with increased
risk of coronary disease or with functional
disorders of the pancreas(14).

: reduction of
maxillary alveolar bone height and
mandibulary with age is a physiological
process, involution characteristic of all
individuals, which takes the appearance of
a generalized alveolar atrophy. In partial
edentulous patients was noticed that rates
and annual percentage loss of alveolar
bone increases in proportion to the extent
of the edentation in both sexes, women
being more affected by this process.
Consequently, the radiological image of
the horizontal mandibulary branch , in
time becomes an image of "strangulation"
in the edentulous area(15). (Fig.1, 2).

Radiological aspects of  maxillary and mandibulary alveolar ridges resorption,
depending on the extent of edentation area
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In partial extended edentations  class
III of Kennedy, with 1-2 teeth absent, the
alveolar ridge in the lateral area is usually
slightly concave or plane, edentulous area
being limited between mesial and distal
tooth. When edentulous area is the result
of the loss of several teeth, alveolar ridge
concavity becomes more deeply, as
happens in partial extended edentations of
Kennedy class I; edentulous area is limited

Furthermore, osteoporotic phenomena
associated with the atrophy and resorption
causes in alveolar bones one of the most

OPT: Complete bimaxillary edentation

: Clinical aspects: Complete maxillary and mandibulary edentation:osseous atrophy and
resorption

In partial extended edentations  class
2 teeth absent, the

alveolar ridge in the lateral area is usually
slightly concave or plane, edentulous area
being limited between mesial and distal
tooth. When edentulous area is the result

the loss of several teeth, alveolar ridge
concavity becomes more deeply, as
happens in partial extended edentations of
Kennedy class I; edentulous area is limited

only by mesial tooth and in the distal part
of the edentulous area  produce a collaps
and resorption of the 2 walls of the
alveolar bone.

In complete edentulous patients, it
produces a dramatic change of the whole
functional and parafunctional mechanism
of force transmission due to full loss of the
dento-periodontal support (Fig.3,4).

Furthermore, osteoporotic phenomena
associated with the atrophy and resorption
causes in alveolar bones one of the most

severe bone complication of stomatognat
system, since it undermines its strength
(Fig. 5, 6).

bimaxillary edentation-osseous atrophy and resorption –severe state.

Complete maxillary and mandibulary edentation:osseous atrophy and
resorption –severe state.
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Complete edentulous mandible-advanced form of atrophy and resorption:
1-pterygoidian fossa; 2- coronoidian process; 3-condylian process; 4-mandibulary incisure; 5-
maseterin tuberosities; 6- menton hole; 7-superior geniuses apophysies;8 milohyoidian line;

9-external oblique line; 10-the alveolar area; 11-retromolar recess; 12-mandibulary
protuberance; 13-temporal crest; 14-ridge of mandibulary cervix.

Both the personal research and
observations of other studies in literature
show the existence of a relationship
between senile alveolar atrophy, as a
phenomenon of local bone loss and
installation of the systemic osteoporosis,
as a general skeleton bone loss (16,17).
Increasing the rate of loss of alveolar bone
would seem that it coincides with the
generalized skeleton bone loss as a result
of hormonal lack, particulary in estrogen at
women in postmenopause period,the   only
one responsible for accelerated phase of
bone resorption. (16) . It would seem that
the phenomenon of senile alveolar
atrophy, in the absence of other favoring
local factors (eg, marginal chronic
periodontal disease, edentations) is
approximately equal in both the jaw bones,
both in the frontal and lateral areas.

Kleinfinger and
Lejoyeux (5) focus on the importance of
genetic factors as individual factors of
resistance to atrophy and resorption of
edentulous ridges and oldest studies of
Mercier and Lafonfant (1979) suggests
that a direct relationship between area size

and atrophy degree of the edentulous
ridges , less developed maxillas, with a
small area, being more susceptible to
atrophy than those bulky, characterized by
a much larger area, which is related to
bone up capital accumulated by each
individual up to adult age (3,7). Other
studies (10) reinforce these observations,
showing that individuals with high waist
and fat body were well represented in  jaw
bone, with the most densely bone tissue
and are less susceptible to atrophy and
alveolar resorption compared with
individuals small and weak.

related to age is
another issue affecting the bone loss rate at
the level of alveolar bone. Best correlated
with this phenomenon are estrogen and the
PTH (3, 4, 6, 7, 18). Comparative studies
on gender showed that in men, dentate
mandible suffer a slight continuing
increase, positively correlated with age,
while in women found a significant
decrease, indicating that the OP
postmenopause through depletion of the
estrogens may be the cause  to increased
resorption of the trabecular portion of the



mandible, while cortical bone area
becomes radiotransparent and with low
functional value (19).When bone is the
result of increased activity of parathyroid
glands, alveolar bone is also affected at the
edentulous ridges level. If a skeleton lack
of calcium ions, released as a result of
paratyroid stimulation, alveolar bone is
affected first, ribs and vertebrae second,
and long bones in the end. All studies to
date have shown that senile osteoporosis is
a substantial contribution to the
deterioration of oral health of the elderly
(5,6,16), depletion causing disruption a
extended resorption of trabeculae,
followed by a cortical remodeling with
altered structure (16).

have a
dominant effect on the body at any stage
of the lifecycle, Watkin (2)noting the
existence of an inseparable triade between

. Some chronic
diseases (obesity, atherosclerosis, colon
cancer, diabetes, osteoporosis, periodontal
diseases) are associated with long-term
vicious dietary habits. The vulnerability of
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poor diet increases with age, because of
the determinants factors(oral factors,
physical factors, functional factors,
psychosocial factors) that contribute to the
emergence of signs of malnutrition in the
elderly (17,18,19,20).

One of the stomatognat system subject
submit to both involution changes of age
and other general factors (including the
nutritional factor) and local, is the alveolar
bone. Until recently, most experts believed
that alveolar bone resorption  is a locally
caused in particular by the lack of
functional stimulus of the mechanical
factors and occurrence of local
inflammatory phenomena (20).Since the
systemic factors were not well clarified,
they were considered secondary to the
phenomenon of alveolar bone resorption.
Experimental and clinical evidence have
recently shown that alveolar bone
resorption is in direct relationship with the
alteration of nutritional status,which in
turn further undermines the integrity of
oral tissues,thus creating a truly vicious
circle(Scheme I).

SCHEME 1
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In this context, the assessment of
elderly nutrition becomes increasingly
necessary particularly in cases of
proprosthetic bone reconstruction of the
alveolar ridges with important resorption
or in case of overdentures on  implants. In
conclusion, the dimensional changes and
structural parameters of the maxillary
bone are determined by the conjugate

action of a complex of general and local
factors that influence internal and external
mechanisms of osseous remodeling
Resorptiopn and alveolar atrophy is a
chronic, progressive, irreversible and
cumulative phenomenon, evolving slowly
over a long period, causing dramatic
functional disorders in the stomatognat
system.
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