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Root resorptions caused by orthodontic movement are not supported by consistent scientiic evidence that correlate them 

with heredity, individual predisposition and genetic or familial susceptibility. Current studies are undermined by method-

ological and interpretative errors, especially regarding the diagnosis and measurements of root resorption from orthopanto-

mographs and cephalograms. Samples are heterogeneous insofar as they comprise diferent clinical operators, varied types of 

planning, and in insuicient number, in view of the prevalence of tooth resorptions in the population. Nearly all biological 

events are coded and managed through genes, but this does not mean tooth resorptions are inherited, which can be demon-

strated in heredograms and other methods of family studies. In orthodontic root resorption, one cannot possibly determine 

percentages of how much would be due to heredity or genetics, environmental factors and unknown factors. There is no 

need to lay the blame of tooth resorptions on events taking place outside the orthodontic realm since in the vast majority 

of cases, resorptions are not iatrogenic. In orthodontic practice, when all teeth are analyzed and planned using periapical 

radiography or computerized tomography, and when considering all predictive factors, tooth resorptions are not iatrogenic 

in nature and should be considered as one of the clinical events inherent in the treatment applied.
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Tooth resorptions have several well-known causes, 
all with clearly established and substantiated mecha-
nisms.6 A comprehensive knowledge and precise diag-
nosis stemming from such mastery requires an inter-
disciplinary view and clinical experience in the analy-
sis of each case. 

Tooth resorptions, despite their multiple causes, are 
not multifactorial, since their manifestation does not re-
quire multiple conditions: one single cause is suicient 
to promote it at the roots.6 Orthodontic movement 
constitutes just one of the causes of tooth resorption, al-
beit the most frequent. It is also the cause that promotes 
the least frequent tooth loss. 

The following two mechanisms can explain the 
emergence of root resorption: 

1) The death or removal of cementoblasts from the 
surface, when inflammation in the area will induce 
clasts to reabsorb the exposed mineralized dental tis-
sue, giving rise to the process known as inflammatory 
tooth resorption.

2) The death of the epithelial remains of Malas-
sez  (ERM), which are responsible for the preserva-
tion of periodontal space12 via epidermal or epithelial 
growth factor (EGF) release. This event takes place only 
in the various modalities of dental trauma, but not in 
orthodontic movement, even in adverse conditions. 
The alveolar bone will encroach upon the periodontal 
space without ERM and the alveolodental ankylosis 
will include the tooth in the process of bone turnover. 
Thus, we will have replacement resorption that does not 
have as one of its causes orthodontic procedures.

Tooth resorptions in both mechanisms have lo-
cal causes that remove cementoblasts and, sometimes 
ERM from the root surface. In the case of tooth re-
sorptions associated with orthodontic movement, 
especially in the apical region, the cementoblasts are 
killed due to lack of oxygen caused by vessel compres-
sion during induced tooth movement.

Clinical practice is fraught with civil, ethical, and 
technical liabilities. Regardless of these liabilities, 
we cannot ascribe the causes of tooth resorptions 
to the organism, attributing to them susceptibilities 
and inherited factors to explain cases in which they 
occurred due to the incidence of applied forces. 
Tooth  resorptions in clinical practice are acceptable 
as a consequence of orthodontic treatment, provided 
they are controlled and predictable.6,28 

Tooth resorptions in orthodontic practice are not 
necessarily iatrogenic in nature, and must be considered 
as events inherent in orthodontic treatment, especially 
when taken into account in the planning and control of 
the patient. Iatrogeny related to tooth resorption is as-
sociated with misdiagnosis, practiced with either inap-
propriate methods or without assessment of its predict-
ability.6 In orthodontic treatments in which planning 
and analysis of all teeth are conducted by means of peri-
apical radiography or computerized tomography, and by 
taking into account predictive factors, tooth resorptions 
will not have an iatrogenic nature.

In orthodontic practice, tooth resorptions are pre-
dictable and can be prevented for the most part.6,28 
Over time, many studies have attempted to explain or 
associate these resorptions with genetic, hereditary fac-
tors, individual and/or family susceptibilities and pro-
clivities; systemic diseases such as endocrinopathies are 
also ascribed as a cause.15,16 

In 2004, we published a series of six papers7,8,9,10,11,13 
analyzing several studies on the non-existent relation-
ship between tooth resorption and heredity, and investi-
gating classic works1,2,18,25 on the subject. For each study, 
we presented its limitations and why they should not be 
considered as scientiic foundations for establishing this 
relationship, which is not revealed in clinical practice. 
We inished this analysis in 2012, in the third edition of 
a book on dental resorptions in clinical specialties.6

In general, researchers worry excessively about the 
laboratory part of their studies and fail in the selection 
of the sample, in the standardization of technical and 
diagnostic orthodontic procedures, and especially in di-
agnosing, using failed methods such as orthopantomo-
graphic panoramic radiographs and cephalograms that 
do not serve the purpose of diagnosing alterations such 
as tooth resorptions.

Furthermore, but still approaching these works and 
interpreting their results, they also fail because they 
present misguided primary conceptual aspects of the 
basic sciences, in addition to limited sampling and diag-
nostic methodologies. From 2012 to 2016, several other 
works with the same limiting problems continued to be 
almost replicated in publications. In order to provide a 
simple yet efective collaboration to determine proper 
distinction and better understanding of why we should 
not consider resorptions as hereditary, we will now pro-
ceed to discuss the subject.
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IMPORTANT CONCEPTUAL ASPECTS USUALLY 

ADDRESSED IN THE WRONG WAY

The term genetic refers to genes, which are deined 
as comprehensive information recorded on the chromo-
somes of cell nuclei. Let us resort to an analogy to help 
in understanding this issue with propriety and depth, 
but always with simplicity.6,13

Genes can be compared to recipes compiled in a 
book; and this book would be the chromosome. Each 
human cell has 23 pairs of recipe books in their nu-
cleus, composed of a material known as DNA. When 
some structure in the body requires the cell to per-
form a given function or produce something useful, 
a mediator is released to act on its surface receptors, 
or “biochemical ears”. Internally, this cell is modi-
fied to open one of the books, the chromosomes, on 
the page where the recipe (the information) is, thus 
biochemically revealing what should be performed. 
Once received, the order is then fulfilled.6,13

Before the activated gene can determine the function, a 
substrate must be made available to the cell. In proceeding 
with the cookbook analogy, to make the cake, one must 
have the ingredients available. In the cell, these ingredients 
would be enzymes, amino acids, peptides, proteins, proper 
pH, etc. A gene can be activated by many mediators; a 
function, or a recipe, may be required by many mediators. 
In other words, several mediators can request the cake to 
be baked. If one mediator does not provide the induce-
ment, others will. Like in some cakes, some genes, or reci-
pes, are very speciic, but most phenomena can be induced 
by several mediators.6,13

Cellular functions are genetically managed, but 
this does not necessarily mean that their effect is he-
reditary or familial. Inheritance is related to the trans-
mission of characteristics from parents to children. 
One example: the alteration that the solar rays induce 
in the cells and provokes cancer is genetic, but not 
hereditary. The white color of an individual, which is 
more susceptible to skin cancer is, in turn, hereditary. 
In short, not everything to which the genetic term is 
attributed is hereditary but, of course, for something 
to be hereditary, it must be genetic and present in the 
spermatozoa and ova.6,13 

In order for tooth resorption to occur, the process 
should be started by removing the layer of cementoblasts 
from the root surface and exposing the mineralized part. 
If the neighboring cementoblasts do not replenish the 

lost layer, bone cells can be attracted and mobilized for 
root resorption. Numerous mediators are released into 
the periodontal ligament during orthodontic movement. 
These are cytokines, growth factors and arachidonic acid 
products, as well as inlammatory mediators, which are 
numerous and act simultaneously. The lack of one will 
be compensated by the whole set of events. Among these 
mediators we can mention interleukins, TNF, interferon, 
epidermal growth factor and TGFß, as well as prostaglan-
dins, leukotrienes, etc. In order for cells to synthesize and 
release mediators they must read a gene from one of the 
chromosomes. This is therefore, a genetic event, but it 
does not impart a hereditary connotation to the efect.4,6,9,13

A greater or lesser production of one of these media-
tors in tooth movement is related to a greater stimulus 
in the periodontal cells, which is promoted by stress and 
inlammation as a function of the applied forces. To im-
part a hereditary connotation to tooth resorptions based 
on a genetic study of one of these mediators involved 
and diagnosed in maxillary incisors using cephalometric 
and panoramic radiographs may constitute a miscon-
ception and seriously undermine the credibility of the 
authors and journals that publish it. 

FROM A METHODOLOGICAL POINT OF 

VIEW, ANY ATTEMPT AT CORRELATING 

ROOT RESORPTIONS IN ORTHODONTICS 

TO HEREDITY WILL INEVITABLY LEAD TO A 

LIMITED DIAGNOSIS

The key methodological failure committed by stud-
ies that seek to relate tooth resorption to a hereditary 
origin,1,2,18,25, despite being subtle, is in their means of 
diagnosis.1,14,17,19-24,26,27,29,30 In almost all of them, digi-
tized panoramic orthopantomographs or cephalograms 
are used. These radiographs do not allow accurate diag-
nosis or measurements of apical tooth resorptions and 
undermine the credibility of the results despite biomo-
lecular techniques to identify genes and mediators. 

To be accurate, tooth resorption diagnosis must be 
made from periapical radiographs and/or computed to-
mography. Orthopantomographs do not serve this pur-
pose, even if digitized. Although not digital, panoramic 
radiographs aford richer detail for the diagnosis of den-
tal alterations.

Another situation that is systematically repeated in 
these works concerns the number of patients. Consid-
ering the prevalence of the phenomenon, this number 
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should be high enough as to allow conclusions to be 
drawn which are solid to the extent that one can safely 
attribute to heredity the phenomenon of tooth resorp-
tions. In general, the works involve only a few dozen 
patients. In some studies, although the number of pa-
tients was reduced, no heredograms or other analyzes of 
family involvement were performed.

Standardization of the sample is almost always 
neglected. The types of planning and techniques 
are quite different from one study to each other, the 
number of evaluators is not standardized or limit-
ed, and various types of professionals are included, 
whose training and clinical background are diverse, 
ranging from students to professionals of various or-
igins. The type of diagnosis and planning should be 
standardized, as should the evaluators. 

This utter lack of standardization compromises almost 
totally the results, especially when the measurements of 
tooth resorptions are performed in orthopantomographs 
and cephalograms. It should be acknowledged that mea-
suring millimeters of apical root loss using this type of den-
tal image — oten distorted — leads to very poor results 
even if, when analyzed statistically, it turns out signiicant. 
What makes these researches almost entirely useless is the 
manner in which the image is obtained, i.e., usually dis-
torted, which cannot be evaluated by statistical methods.

CONCLUDING REMARKS

So far, no consistent scientiic evidence exists to sub-
stantiate or link in any way external inlammatory apical 
resorptions caused by orthodontic movement to hereditary 
factors, genetic or familial susceptibilities or proclivities. 

Figure 1 - Induced tooth movement and tooth resorptions, like other biological events, occur with genetic information but this does not necessarily 
impart to them a hereditary nature. The terms “genetics” and/or “hereditary” are not synonymous!
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The studies addressing this issue are fraught with the 
same methodological and interpretive errors, especially 
those deriving from the diagnosis and measurement of 
root resorptions in orthopantomographs or cephalo-
grams, as well as those from heterogeneous samples of 
clinical evaluators and planning types, or with reduced 
number of participants — taking into account the preva-
lence of tooth resorptions in the general population.

Almost all biological events in our body are en-
coded and managed from biochemical information in 
DNA, which are known as genes. The fact that cer-
tain activities, such as those of an inflammatory, cel-
lular, and tissue-reabsorbing nature are performed by 
genes allows us to assign to it the adjective or prop-
erty of genetic, but not necessarily hereditary. Ge-
netic alterations will only be inherited when they are 
present in the germ cells of the species, that is, in the 
sperm and egg cells of the biological parents of the 
patients. In many phenomena, mediators and recipi-
ents, as well as their respective genes, can be modified 
by local, epigenetic factors, transiently or permanent-
ly, and for this reason, these genetic alterations will 
not be transmitted to the descendants of their bearers. 

In short, dental resorptions are not hereditary. 
Its phenomena are genetically executed like all biologi-
cal events of the human body, i.e. having a genetic char-
acteristic. However, this is not inherited or transmitted 
to other generations, which can be demonstrated via 
heredograms and other forms of familial studies.

In the present study, an attempt has been made to 
instigate in the readers a critical spirit when it comes 
to the relationship between heredity and tooth re-
sorptions in orthodontics, especially by challenging 
the readers to discern the degree or percentage of 
contribution provided by following factors: heredity, 
the environment and unknown factors.  

Readers are hereby advised to always pose the fol-
lowing questions: 

1. Would they not be trying to disguise as divine 
punishment or chance, represented here by inheri-
tance, the cause of an expected and sometimes inevi-
table and predictable consequence of tooth movement? 

2. Would they not be trying to hide an iatrogenic 
effect behind a biologically shallow clinical practice, 
and using heredity as an excuse or justification?

Ultimately, tooth resorptions in orthodontic prac-
tice are not necessarily iatrogenic in nature, since they 
must be considered as events inherent in orthodontic 
treatment, especially when they are taken into account 
in the planning and control of the patient. Iatrogeny and 
tooth resorptions are associated with misdiagnosis and 
practiced with equally equivocal methods, i.e., without 
assessing predictability.6 In orthodontic practice, when 
all teeth are analyzed and planned through periapical 
radiography or computerized tomography, considering 
the predictive factors, tooth resorptions will not be iat-
rogenic in nature and should be considered as one of the 
clinical complications likely to occur during treatment.
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