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Introduction: Orthodontics has gone through remarkable advances for those who practice it with dignity and clinical quality, 

such as the unprecedented number of patients treated of some type of iatrogenic problems (post-treatment root resorptions; oc-

clusal plane changes; midline discrepancies, asymmetries, etc). Several questions may raise useful reflections about the constant 

increase of iatrogenesis. What is causing it? Does it occur when dentists are properly trained? In legal terms, how can dentists 

accept these patients? How should they be orthodontically treated? What are the most common problems? 

Objective: This study analyzed and discussed relevant aspects to understand patients with iatrogenic problems and de-

scribe a simple and efficient approach to treat complex cases associated with orthodontic iatrogenesis.
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INTRODUCTION

What are the causes of orthodontic 

iatrogenesis?

Several reasons should be analyzed to explain the 

growing number of cases of iatrogenesis in Ortho-

dontics. Iatrogenesis usually occurs due to inaccurate 

growth prediction, incorrect choice of orthodon-

tic appliances, technical failure by the dentist, poor 

patient cooperation or lack of control of space and 

anchorage, particularly when teeth are extracted for 

orthodontic reasons.1

Iatrogenesis may be described as a situation that 

leads to reversible or irreversible damage to patients 

that undergo any type of treatment. In 1996, Beh-

rents1 defined iatrogenesis as something unintention-

ally induced by treatment. All procedures involve 

a large number of relevant variables determined by 

patient characteristics, such as the dynamics of facial 

development and growth, the biomechanical interac-

tions between appliances, dentition and bones, the 

dynamics of the dentist-patient-family interaction, 

the large variety of treatment approaches and the con-

tinuity of follow-up during the retention phase.1

Other difficulties in the conduction of a treatment 

may occur as a result of inadequate choice of dental 

procedures, incorrect treatment indication, adoption 

of hazardous treatment strategies, inadequate treat-

ment performance, incorrect decision about treat-

ment time, not changing treatment plan when nec-

essary, not achieving a resolution of malocclusion, 

inappropriate follow-up during the retention phase, 

and not establishing good communication with the 

patient. All these failures may significantly affect 

outcomes, quality and stability of correction. Not 

performing the treatment adequately may result in a 

poor facial, gingival and dental outcome, and maloc-

clusion correction and stability may be compromised 

and inadequate.2 Moreover, treatment time may be 

long, which may generate damage to teeth, pulp, 

support tissues, facial structures and general patient 

health3,4,5 This shows how complex and full of vari-

ables Orthodontics may be, which may lead to wrong 

strategies and, consequently, classical iatrogenesis due 

to neglect in attending to all variables involved.

When iatrogenesis is fully evaluated, we find good 

and bad aspects, and the latter are certainly predomi-

nant. The good aspects are associated with the mar-

gin of comparison that patients usually make between 

the previous and current treatments, assigning greater 

value to the second treatment when malocclusion is 

satisfactorily corrected. The bad aspects are associ-

ated with the lack of motivation to start a new treat-

ment, which seriously affects cooperation. Patients 

are financially stressed and often demand very short 

treatment times, incompatible with the complexity 

and level of trauma of such cases.

There is no acceptable level of technical error, but 

we should be humble to recognize our possible pro-

fessional errors and limitations. Dentists themselves 

should be able to try to solve possible problems hon-

estly, avoiding greater complications that may arise 

from keeping a condescending attitude and not ac-

cepting the problem. We should never forget orth-

odontic relapses, which are and will always be present 

even in the offices of the most renowned orthodon-

tists. Relapse should be evaluated carefully and not 

confounded with iatrogenesis.6 Therefore, we should  

be guided by good sense in the first visit, so that re-

treatment is not arbitrarily and hastily defined.

In such context, other questions about the same 

problem arise: Does iatrogenesis occur when den-

tists are well trained? In legal terms, how can den-

tists accept treating these patients? How can they 

be treated orthodontically, and what problems are 

more common?

To answer these questions, we have recently con-

ducted a simple and objective survey in private clin-

ics, which included one hundred orthodontic ex-

aminations made from April 10, 2014 to March 7, 

2015. The examinations were analyzed by two or-

thodontists and divided into four groups: clear iat-

rogenesis  (CI) = clinical cases with problems clearly 

caused by another treatment; possible iatrogenesis 

(PI) = clinical cases for which treatment plan was made 

by another dentist and that would probably result 

in iatrogenesis; orthodontic relapse (OR) = clinical 

cases with loss of any amount of correction achieved 

in previous treatment; and new cases (NC) = cases 

that had not yet received any orthodontic treatment. 

Of the 100 cases evaluated, 18% were CI, 10% = PI, 

24%  =  OR and 48% = NC, which demonstrated 

that a significant number of patients had iatrogenic 

problems (Fig  1). These findings indicated that over 

50% of the patients in the study were directly affected 
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by some problem:  iatrogenesis, possible iatrogenesis 

or relapse. Therefore, all the questions listed above 

have to be addressed clearly and completely, without 

masking facts, and the discussion has to be conducted 

by several groups, such as clinical orthodontists and 

academic staff, to produce improved results and re-

build credibility in orthodontic treatments.

In legal terms, how can dentists accept treating 

these patients? 

The irst visit should include clear explanations to 

the patient, and the dentist should be realistic, yet opti-

mistic. We have to face the future optimistically and, at 

the same time, avoid turning visits into opportunities 

for the expression of endless grievances and excessive 

criticism of previous treatments. The irst contact with 

patients, during the irst visit, is at the receptionist’s 

desk, where as much information as possible should be 

gathered about the previous use, or not, of appliances. 

When these patients come into our oices, we should 

conduct the visit according to the information collect-

ed. However, we should avoid, above all else, know-

ing who their previous dentist was. This will ensure 

that the visit is impartial and honest, and the dentist 

will know how to carefully evaluate whether re-treat-

ment should address relapse or the sequelae of previous 

treatments. These patients are usually emotionally and 

inancially stressed, poorly motivated and skeptical of 

Orthodontics. We oten ind out the name of the other 

dentist, but should not abstain from conducting an im-

partial and honest evaluation, as ethics is a direct driver 

of health promotion.

Orthodontic records of patients with iatrogenic 

problems should be impeccable. Complete photo-

graphic and radiographic records should be obtained 

when the orthodontic appliance is still in the mouth 

(Figs 2 and 3). After that, the problem of who should 

remove the appliance should be tackled. In the past, 

we used to try to convince the patient that the best 

treatment option would be to have the appliance re-

moved by the dentist that had originally placed it. 

We found, however, a complete lack of commitment 

by other dentists, who did not remove the resin com-

pletely, which resulted in actual damage to enamel. 

Another setback was patient reluctance to return to 

the previous dentist because of emotional distress. 

Therefore, the ideal solution is to change the treat-

ment protocol and remove the appliance, as long as 

the patient signs an authorization term (Fig 4). After 

removal, study models and new photos should be ob-

tained without any appliance in the mouth, to prepare 

for the new treatment (Fig 5). In this new treatment, 

the orthodontist should make all treatment options 

very clear, so that the patient is not deceived by any 

ideas of a “miraculous” treatment and accept the new 

orthodontic approach.

Does iatrogenesis occur when dentists are 

well trained? 

Every time iatrogenesis is discussed, there is a partly 

justiiable concern that short Dentistry courses ofer-

ing inadequate training are associated with cases of 

patients that come to our oices with iatrogenic prob-

lems, particularly with complaints about treatment 

timing, lack of efective results and no improvement 

during the treatment. Although such ideas and corre-

lations make sense, we should not forget that we have 

also seen patients with some degree of iatrogenesis who 

were originally treated by dentists trained according to 

all required standards — a fundamental fact when dis-

Figure 1 - Percent distribution of 100 orthodontic examinations: clear iatro-

genesis (CI); possible iatrogenesis (PI); new cases (NC); orthodontic relapse (OR).

(Source: data from a survey in a private practice, regarding orthodontic examin-

ations performed from April 10, 2014 to March 7, 2015).
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Figure 2 - Intraoral photographs showing the orthodontic appliance used in previous treatment.

Figure 3 - Panoramic and lateral radiographs showing the orthodontic appliance used in previous treatment.

Figure 4 - Authorization to remove orthodontic appliance.

cussing this problem. According to Greco,7 the large 

number of orthodontics training courses has resulted 

in dentists whose attitudes, not consistent with health 

promotion, seriously afect patients.

The organization of our care services should be 

classiied at the same level of importance of an ade-

quate training. We are clearly living in an era of ex-

treme technological advances and very useful resourc-

es, but we should know how to take advantage of these 

essential aspects, not forgetting the basis of a solid and 

successful treatment. Some organization requisites de-

serve special attention: 

1) The number of patients that we have: according 

to Kokich8, we should keep track of how many pa-

tients start and how many complete their treatments 

in our oices. This is the only way to keep our quality 

standards and assign the necessary time to treat each 

patient. If we do not keep clear records, we will have 

oices crowded with people and will lose control of 

patient numbers, which may lead to poor quality of 

treatment results. 

Authorization

I, (patient name), (National Identity 

Number), authorize and request that 

Dr. (orthodontist name) (specialist 

ID number) remove the orthodontic 

appliance installed in me on previ-

ous treatment.

____________           /    /    
Patient or responsible                Date

signature
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Figure 5 - Photographs of clinical conditions at the beginning of treatment.

2) Time for diagnosis and planning. Our  involve-

ment with clinical time oten leads us to neglecting fun-

damental steps of diagnosis and treatment plans, which 

are undoubtedly the pillars of successful treatments. 

3) Absences control. It is fundamental to control 

whether our patients do not show up or return, be-

cause this may, in fact, be responsible for consequenc-

es to the most renowned orthodontists.9 Imagine a 

patient that has not returned, but who has continued 

using intermaxillary elastics without any interruption. 

To avoid that, a reminder, particularly the type that 

requires a return receipt by physical or digital mail, 

should be sent to all patients (Fig 6). 

4) Other points that should be kept in mind and ad-

opted are: appointments should be made so that the or-

thodontist has time to do what was planned for that visit; 
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the dentist should have time to treat complications as 

soon as possible, as well as time to re-study cases using 

radiographs and photos, so that problems are controlled; 

and, inally, good records should be kept ater the end of 

the treatment. These measures are fundamental to avoid 

legal problems and, in extreme cases, to defend against 

possible accusations. We should remember that Ortho-

dontics has been implicated in recurrent legal suits. 

What are the most common problems and how 

to treat them?

According to data in Figure 1, which shows the num-

bers of iatrogenic problems, these cases are closely associ-

ated with treatments that include extractions for thera-

peutic reasons: 75% of the patients with iatrogenic prob-

lems presented tooth extractions in their treatment plan, 

whereas 13% were treated without extractions and 12% 

had other problems. These data demonstrate that ortho-

dontists, in general, have diiculties in treating cases that 

require extractions and anchorage control, cases that of-

ten involve excessive forces in inadequate directions.10 An 

example of this is the clinical case of a 28-yer-old patient 

who presented with a complaint of severe midline dis-

crepancy ater orthodontic treatment that lasted 9 years. 

Two maxillary premolars had been extracted for orth-

odontic correction. The panoramic radiograph showed 

an unexpectedly advanced degree of tooth resorption 

(Fig 9). As the patient had the baseline panoramic radio-

graph for the irst treatment, we could compare the root 

structures before and ater that treatment (Fig 10).

Figure 6 - Office return reminder. Figure 7 - Percent distribution of orthodontic iatrogenesis.

Office return reminder

Dear  patient (patient name):

Functional and esthetic objectives initial-
ly proposed for your treatment will only be 
achieved by means of your cooperation and 
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sence, we would like to request your pres-
ence at our clinic (clinic name) so we can 
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According to Marques,11 in cases of root resorp-

tion, root shapes should be carefully evaluated, partic-

ularly when premolars have to be extracted, because 

this extraction increases the risk of severe root short-

ening. Moreover, extensive root resorption induced 

by orthodontic treatment may be associated with 

predictability, prevention and early diagnosis, and are 

clear signs of the success or the failure of orthodontic 

treatments.12 We should be prepared to treat patients 

with iatrogenic problems, and, because of that, an in-

formed consent term should be part of our routine. 

However, it should be undoubtedly personalized for 

each case, so that the treatment is clearly defined, 

which will make both patient and dentist feel at ease 

and safe. This situation is show on the case presented 

in Figures 11 to 13, of a 39-year old patient that was 

unhappy with the result and duration (5 years) of his 

treatment illustrates this point. The  clinical evalua-

tion revealed an anterior open bite, canted occlusal 

plane, posterior crossbite and buccal inclination of 

mandibular incisors (Fig 11). Baseline tests revealed a 

significant degree of tooth mobility, which might be 

assigned to root resorption. Lateral, panoramic and 

periapical radiographs of maxillary and mandible sur-

prisingly revealed much greater root and bone resorp-

tion than expected, involving practically all teeth, but 

more severe in mandibular teeth (Fig 12). For a more 

detailed analysis, a CT scan was obtained, and findings 

confirmed tooth and bone resorption (Fig 13). After 

that, the complexity of all procedures was carefully 

explained to the patient, because some of the teeth 

would deinitely have to be extracted and some others 

might also have to be extracted during the treatment. 

At this point in the treatment, the patient received a 

personalized informed consent term that clearly stated 

all possible procedures and risks involved in the treat-

ment (Fig 14). In cases when the patient refuses to sign 

the informed consent term, the dentist should refuse 

to conduct the treatment, because we should prevent 

and be protected against possible complications.

Figure 8 - Photographs of clinical conditions at the beginning of treatment.

Figure 9 - Baseline panoramic radiograph. Figure 10 - Baseline panoramic radiograph obtained before first orthodontic 

treatment.
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Figure 11 - Photographs of clinical conditions at the beginning of treatment.

Figure 12 - Baseline panoramic, periapical and lateral 

radiographs.
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Figure 13 - Baseline cone-beam CT scan.

Figure 14 - Personalized informed consent term to start treatment.

The clinical case presented in Figures 15 and 16 illus-

trates a case that involved tooth extractions. A 39-year-

old patient sought orthodontic treatment to correct 

malocclusion that persisted four years ater a previous 

treatment.  Baseline examination revealed moderate an-

terior open bite and the absence of three irst premo-

lars, which, according to the patient, had been extracted 

during the irst treatment. The  spaces opened by ex-

tractions and the strong articular pain that the patient 

felt were greatly distressing (Figs 15). For an accurate 

diagnosis, periapical, panoramic and lateral radiographs 

were obtained. Their analysis revealed signiicant root 

resorption associated with severe mobility of mandibu-

lar teeth (Fig 16). Following the recommended proto-

col, treatment limitations were explained to the patient, 

who was asked to sign a personalized informed consent 

term, similar to that shown in Figure 14. Ater that, the 

treatment plan was followed, and both patient and den-

tist were aware of all possible outcomes. 

Informed consent term

I, (patient name), (National Identity Number), au-
thorize the professional (orthodontist name), spe-
cialist in Orthodontics (specialist ID number), to 
perform orthodontic treatment to try to correct the 
position of my teeth, despite the risk of losing sever-
al permanent teeth (adult teeth) due to the fact that 
I present severe shortening of tooth roots and severe 
loss of osseous structure.

I am aware of the possibilities of tooth loss as well as of 
the teeth not going into the ideal positions. I also know 
that my treatment is very complex and can be inter-
rupted at any time, and that it involves surgery so that 
the dental arches are connected in a better position.

                                                            /     /     
Patient or responsible          Date
signature

Panoramic maxillary view Panoramic mandibular view

Tridimensional reconstructionMandibular transversal slices (1:1) - right side 84-99 / left side 101-149Maxillary transversal slices (1:1) - right side 54-67 / left side 75-124
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Figure 15 - Photographs of clinical conditions at the beginning of treatment.

Figure 16 - Baseline panoramic, periapical and lateral ra-

diographs.
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Figure 17 - Baseline intraoral photos with no mandibular manipulation.

In another example of the use of a personalized in-

formed consent term, a 31-year-old patient (Figs 17 to 

21) sought urgent care in an orthodontic oice to treat 

a problem resulting from an orthognathic surgery one 

month before, as part of the irst treatment. During the 

examination, the patient was greatly concerned because 

his mandible was loose, a characteristic of post-surgical 

relapse ater intermaxillary ixation removal. It is note-

worthy thathe patient was not using an orthodontic ap-

pliance as part of that surgical treatment. Clinically, the 

patient presented with two bite patterns, as the man-

Figure 18 - Baseline intraoral photographs with mandibular manipulation.

Figure 19 - Baseline close-up smiling photograph 

without mandibular manipulation.

Figure 20 - Intraoral photograph with intermaxil-

lary fixation, by means of a passive orthodontic 

appliance. 

Figure 21 - Close-up smiling photograph with in-

termaxillary fixation.

dibular osteotomy was not consolidated: in the irst 

pattern, without manipulation, the mandible was ad-

vanced, creating a Class III relation, with severe anterior 

open bite (Fig 17); in the second one, a better relation 

between arches was achieved when the mandible was 

positioned backwards (Figs 18 and 19). We immediately 

decided to mount the appliance passively to reduce frac-

ture and avoid a second surgery (Figs 20 and 21). At that 

time, we explained the treatment, answered questions 

and asked the patient to sign a personalized informed 

consent term, as shown in Figure 22. 
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The clinical cases described herein highlight the 

importance of adequate and detailed planning of 

high-complexity orthodontic procedures involving 

iatrogenesis and, above all, the importance of know-

ing how to deal with these real and frequent situa-

tions in dental offices. We should know how to use 

our technical and emotional skills to adopt an ethic 

approach, but should not miss the fact that the main 

characteristic of our practice is to provide quality 

healthcare to our patients.

CONCLUSIONS

We should be prepared to treat patients with iat-

rogenic problems, and one of our principal instru-

ments should be the personalized informed consent 

term, adopted to ensure that treatments are clear 

and transparent. We should also always have in mind 

our limitations, the importance of good orthodon-

tic training and, particularly, the extra value that 

should be assigned to the organization of our health-

care services. This is probably the only way we may 

decrease the chances of being responsible for orth-

odontic iatrogenesis.
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Figure 22 - Personalized informed consent term

Informed consent term

I, (patient name), (National Identity Number), 
authorize the professional (orthodontist name), 
specialist in Orthodontics, (specialist ID number), 
to perform orthodontic treatment to try to correct 
my anterior open bite malocclusion. Treatment 
plan will be conducted in two phases: in the first 
one, elastics will be used for intermaxillary block, 
24h per day, during one month; in the second 
phase, orthodontic appliance will be reinstalled. 
I agree with the proposed treatment plan and am 
aware of the possible changes in this plan, and also 
know that I may need to be submitted to surgical 
interventions.

                                                          /     /     
         Patient or responsible       Date
              signature
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