ORTHODONTIC INSIGHT

Multiple or severe root resorptions
are not associated with systemic factors,
individual susceptibility, family tendency

or individual predisposition

Alberto Consolaro*, Telma Regina Gobbi Franscischone**, Laurindo Zanco Furquim***

Multiple or severe root resorptions, still of-
ten assigned to systemic changes, particularly
endocrinopathies, are seen when the severity
of alveolar bone loss is great, especially during
orthodontic movements.'®1%20

In bone turnover, matrix deposition alter-
nates continuously with bone resorption at
different sites and times. This dynamic process
enables the bone to adapt to the functional
demands of each skeletal area and to actively
participate in the maintenance of the mineral
homeostasis to control serum calcium and
phosphorus concentrations.>*%'> The skeleton
renews completely at variable time intervals ac-
cording to the patient’s age.??

Teeth, particularly root structures, do not
have bone turnover,®1217 a consequence of the
activity of osteoblasts, osteocytes, macrophages
and osteoclasts. These cells organize in basic
multicellular units (BMUs), or bone remodel-
ing cells, and receive stimuli from systemic and
local mediators found in membrane surface re-
ceptors of several cell types, particularly osteo-
blasts and macrophages.?”.?
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Cementoblasts, the cells that populate the
root surface, do not have receptors in sufficient
number and significance to become bone turn-
over mediators.5?! Cementoblasts are “deaf" to
the messages sent by the bone turnover media-
tors, even when found in large concentrations
in periodontal tissues, as is the case in hyper-
parathyroidism. In periodontal inflammation,
the local levels of mediators that induce bone
resorption are also high, but cementoblasts do
not respond to them and, therefore, teeth are
protected from bone turnover (Figs 1 and 2).

The "absence” of cementoblast surface re-
ceptors for bone turnover mediators compli-
cates any attempt to assign a systemic origin,
such as endocrinopathies, to root resorptions.?!
In other words, cementoblasts are not affected
by systemic mediators or hormones. Cemento-
blasts remain on the root surfaces no matter
whether the concentration of systemic media-
tors is high or low.

The causes of root resorption should be as-
sociated with the loss of cementoblasts from the
root surface, which may have its origin in trauma
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FIGURE 1 - Female patient with anterior open bite underwent orthodontic treatment for 8 years with continuous use of intermaxillary elastic bands.
Severe root resorption was first assigned to a systemic cause or individual susceptibility. The continuous use of intermaxillary elastic bands, the
constant change in planning and the length of treatment may have been associated with multiple and severe root resorption without any association

with systemic changes in the patient.

and chemical or biological processes, but which
is a local event” (Figs 1 and 2). In human pathol-
ogy, the absence or decrease of cementoblasts
on the root surface does not characterize any
systemic disease. For root resorption to occur,
the first necessary step is the removal or local
loss of cementoblasts.

The definition of a cause of root resorption
requires a careful investigation of the patient’s
history to retrieve information about previous
events, addictions, accidents, types of sports
and leisure activities, previous treatments and
associated local diseases. In the investigation of
history, priority should be assigned to relevant
details, such as mild trauma (concussion, sub-
luxation), which the patient does not always re-
member and which cannot be detected by the
clinical examiner. Mild trauma may occur due
to several reasons: biting very hard objects dur-
ing mastication; impact during leisure activities;
surgical trauma due to leverage for extraction
of neighboring teeth; and laryngoscope impact
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during procedures for general anesthesia.

When the local cause of root resorption can-
not be determined after all resources have been
used, its etiology may be classified as idiopathic,
a term which defines the impossibility of detect-
ing the cause without assigning any systemic or
iatrogenic origin to it.

In root resorptions assigned to a probable
systemic cause, it is necessary to refer the pa-
tient to an endocrinologist,®!®!% because en-
docrinopathies at an advanced stage may lead
to death. The dentist is not expected to make
an accurate diagnosis of endocrinopathies, but
should refer patients to an endocrinologist for
evaluation and final identification of the prob-
lem when it is suspected (Figs 1 and 2).

When studying the etiology of root resorp-
tions, individual susceptibility, familial ten-
dency and individual predisposition are some-
times mentioned, but no references are made to
studies with clearly defined analytical methods.
When there are signs or symptoms suggestive
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FIGURE 2 - Patient with hyperparathyroidism secondary to renal insufficiency and who underwent hemodialysis for many months. The severity of systemic
conditions and their long duration led to involvement of maxillary and severe changes of trabecular bone. The lamina dura was not sufficiently organized
to be visible using imaging studies; root structures were preserved and there were no resorptions.

of hereditary involvement or specific genetic
changes, the patient should be referred to a ge-
neticist for a careful evaluation and identifica-
tion of the problem.

In terms of individual susceptibility, family
tendencies and individual predisposition, local
factors should not be ignored, such as root mor-
phology, root apex shape, shape of the alveolar
bone crest and crown-to-root ratio, which sub-
stantially affect the prognosis of root resorptions
during future orthodontic treatment.!' These
morphological factors, which may predict great-
er or lower root resorption during orthodontic
treatment, may be inherited or acquired during
odontogenesis due to environmental factors.
However, when individual susceptibility, fam-
ily tendency and individual predisposition are
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mentioned in root resorption in orthodontics in
general, they are often classified as systemic, and
not local, factors.

The publication of the characteristics of
large orthodontic samples may be an important
contribution to the literature:

1. How many patients are carefully exam-
ined during evaluation and diagnosis to
check systemic conditions associated
with diabetes and the functions of the
thyroid, parathyroid, pituitary, ovaries
and the other endocrine glands?

2. How many patients are seen by the endo-
crinologist before orthodontic treatment
is started?

3. Numerous patients have asymptomatic
endocrinopathies and underwent orth-
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odontic treatment, were discharged,
and did not have any problems in the
amount of bone and rate of root resorp-
tions. How many of these patients un-
derwent systemic evaluations later on,
when endocrinopathies were detected?
4. How many had multiple or severe root
resorptions, were evaluated by an endocri-
nologist and had any endocrine disorder?
If there is no evidence that systemic chang-
es, individual susceptibility, family tendency
and individual predisposition are causes of
root resorptions, to what should the multiple
or severe root resorptions seen in orthodontic
clinics be assigned?

First explanation

Cementoblasts should be removed, eliminat-
ed or simply vanish from the region for root re-
sorption to begin on the root surface. Cemento-
blasts are closely associated with the cement sur-
face and, simultaneously, are laterally protected
by collagen fibers that insert into or fusion with
root cement. Trauma, surgical procedures and
bacterial and chemical products applied to the
root surface may remove cementoblasts.

In injured teeth, the large lesions of the ce-
mentoblast layer may be reconstructed, partly
with cells from the osteoblastic line, which
have receptors for the mediators of bone turn-
over. They will be cementoblast-like, but start
an early local resorption process when there is
a local inflammatory stimulus, and promote a
greater loss of root structure every time tooth
movement is induced than surfaces without ce-
mentoblast-like cells.” Therefore, the following
assumption may be made: injured teeth, when
moved during orthodontic treatment, have a
greater chance of more frequent and more se-
vere root resorptions. This does not translate
into a contra-indication, but greater care should
be taken when applying orthodontic forces to
teeth in such conditions, particularly, whenever
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possible, their homogeneous distribution along
the root and special attention to their intensity.

Second explanation

Cementoblast removal may also occur during
induced tooth movement. An excessive force to
prevent the periodontal ligament, compressed
between the bone and the teeth, to receive
blood supply. The cells of this compressed liga-
ment segment, such as the cementoblasts, move
away from the region and leave the surface or
die before migrating, and consequently the root
is exposed. Cell scattering or death leaves only
a hyalinized extracellular matrix in the region.
The root surface, without the protection of ce-
mentoblasts, becomes the site of resorptions in
the process of periodontal reorganization in the
region after the dissipation of the force applied.

After a few days, reorganization is over and
a new layer of cementoblasts is produced and
again protects the root from resorption. The
surface may acquire an irregular outline, but
the periodontal ligament is back to its normal
function in the region. This root will not be sus-
ceptible to future root resorptions.

After about 21 days, the process described
above may resume, and a new loss of mineral-
ized dentinal tissue adds up to the previous loss.
However, if the force is adequate and compat-
ible with the life of cementoblasts, new root
resorptions will not occur. Root resorption diag-
nosed at the end of the orthodontic treatment
is the sum of the resorptions at each activation
time, and does not represent a single process
during orthodontic movement (Fig 2).

Every time the orthodontic appliance is acti-
vated, great expectation is raised in the cell and
tissue community in the periodontal environ-
ment: will there be new attacks against cement-
oblasts or not? When the orthodontic treatment
is over and the patient is discharged, all con-
gratulate because the worst is over! And let us
hope there is no accidental or occlusal trauma!
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Final considerations

Cases of multiple or severe root resorption
have been less often assigned to systemic fac-
tors or diseases, individual susceptibility, family
tendency and individual predisposition. When
any of these factors is suspected and affects the
appearance and progression of root resorptions,
patients should be referred to endocrinologists
or geneticists for adequate medical examination.
When this approach is adopted, patients usually
return with the result that there is no association
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