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Abstract 
Introduction: The effort to increase patient safety has become one of the main focal points of all health care profes-
sions, despite the fact that, in the field of dentistry, initiatives have come late and been less ambitious. The main 
objective of patient safety is to avoid preventable adverse events to the greatest extent possible and to limit the 
negative consequences of those which are unpreventable. Therefore, it is essential to ascertain what adverse events 
occur in each dental care activity in order to study them in-depth and propose measures for prevention. 
Objectives: To ascertain the characteristics of the adverse events which originate from dental care, to classify 
them in accordance with type and origin, to determine their causes and consequences, and to detect the factors 
which facilitated their occurrence. 
Material and Methods: This study includes the general data from the series of adverse dental vents of the Spanish 
Observatory for Dental Patient Safety (OESPO) after the study and analysis of 4,149 legal claims (both in and out 
of court) based on dental malpractice from the years of 2000 to 2010 in Spain. 
Results: Implant treatments, endodontics and oral surgery display the highest frequencies of adverse events in 
this series (25.5%, 20.7% and 20.4% respectively). Likewise, according to the results, up to 44.3% of the adverse 
events which took place were due to predictable and preventable errors and complications.
Conclusions: A very significant percentage were due to foreseeable and preventable errors and complications that 
should not have occurred.
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Introduction
The effort to increase patient safety has become one of 
the main focal points of all health care professions. We 
can situate the origin of this general interest in patient 
safety in the publishing of the study “To Err Is Human” 
in 1999 (To Err Is Human. Building a Safer Health Sys-
tem. Kohn LT, Corrigan JM, Donaldson MS), which 
provided troubling data on the consequences of adverse 
events (1). After this study, one could highlight the im-
portant initiatives by the World Health Organization, 
which, as of the year 2004, has led most of the initia-
tives in this field worldwide. Behind these efforts lie, 
above all, ethical but also economic reasons, as well as 
a desire to improve dental care quality and increase the 
legal security of health care professionals themselves.
In the field of dentistry, initiatives have come late and 
been less ambitious. However, in recent years, a sig-
nificant effort has been made by the FDI World Dental 
Federation (FDI) and the Council of European Dentists 
(CED) to add to all of the other international initiatives 
for patient safety (2). It is important to highlight the ini-
tiative by the General Council of Odontologists and Sto-
matologists of Spain to create the Spanish Observatory 
for Dental Patient Safety (OESPO) and to promote the 
first “plan to prevent clinical risks in dentistry” (3).
The key concept of patient safety is that of the “adverse 
event.” An adverse event is any unfavorable, undesired 
and generally unforeseen incident caused by an error or 
omission during the dental treatment which has negative 
consequences for the patient’s health (including physi-
cal or mental damage, and/or prolonging the treatment 
time). These negative consequences must not be caused 
by the patient’s underlying disease or pathology (2).
The main objective of patient safety is to avoid prevent-
able adverse events to the greatest extent possible and 
to limit the negative consequences of those which are 
unpreventable.
Therefore, it is essential to ascertain what adverse events 
occur in each dental care activity in order to study them 
in-depth and propose measures for prevention.
In the field of dentistry, most of the available studies are 
limited to descriptions of single adverse events or small 
series (4-13). Two broader studies were published recent-
ly, one by the National Patient Safety Agency (NPSA) 
(14), and another completed using surveys taken by 
computer amongst Finnish dentists (15). Nevertheless, 
all of these studies include a limited number of adverse 
events, with the bias inherent to the methodology used. 
At this time, we have no information which contains a 
reliable reflection of the frequency and importance of 
the adverse events which take place in dental practice. 
This information is fundamental, though. Any proposal 
of measures to prevent adverse events must necessarily 
be based on knowledge of the real situation (basically 
regarding frequency and severity).

In order to attempt to make up for this lack of infor-
mation, the OESPO has turned to legal sources. Legal 
claims and court sentences tend to contain a great deal of 
information on the adverse events which have occurred 
in dental practices, as well as their causes, the circum-
stances surrounding each event and their consequences. 
On the other hand, they are significantly biased. Most 
adverse events with minor consequences lead to no le-
gal claims and are therefore unknown.
This study includes the general data from the series of 
adverse events in dentistry of the Spanish Observatory 
for Dental Patient Safety (OESPO).
The objectives of this study were: to ascertain the char-
acteristics of the adverse events which originate from 
dental care, to classify them in accordance with type 
and origin, to determine their causes and consequences, 
and to detect the factors which facilitated their occur-
rence.

Material and Methods
This study involved the analysis of 4,149 legal claims 
(both in and out of court) based on dental malpractice 
from the years of 2000 to 2010 in Spain. The claims were 
taken from the Collection of court sentences on health 
care malpractice at the School of Legal Medicine of the 
Universidad Complutense de Madrid, the Archives of 
expert reports at this School of Legal Medicine, the Ar-
chives of patient claims of the Ethics Commission of 
the Official Association of Odontologists and Stoma-
tologists of Madrid, and notices issued to the Spanish 
Observatory for Dental Patient Safety (OESPO) by in-
surance companies providing dental profession civil li-
ability coverage.
All of the data used by the researchers were anonymous, 
consisting only of filiation data, in order to avoid dupli-
cation, the date and location where the adverse event 
took place, and the information’s source or origin.
All of the claims were studied by two researchers who 
worked independently. These two researchers used the 
same evaluation criteria when interpreting the data in 
the claims so that they would remain homogeneous. 
These researchers pre-selected all those claims which 
met the following requirements:
• Referring to a clearly identifiable adverse event associ-
ated with dental practice.
• Containing complete information on the location and 
date when the adverse event took place, with a descrip-
tion of the adverse event, its causes and consequences, 
as well as the circumstances surrounding its occur-
rence.
All of the pre-selected claims were then studied by 
“panel review,” in a panel made up of all the authors of 
this article, who determined that 415 claims (of the 4,149 
studied) fulfilled all of the requirements to be included 
within the study. These 415 claims were studied jointly, 
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and the information obtained was placed in a computer-
ized file. The information taken from each claim which 
was considered included the following:
• General identification data: location and date on which 
the adverse event took place, and origin of the informa-
tion.
• Type of adverse event (Table 1), including the follow-
ing terms:

Event Type Frequency 

Error: N: 166 
40%

Errors in diagnosis or treatment planning:  
N: 65  
15.7% 
Errors in technical execution:  
N: 101 cases  
24.3% 

Complication: N:166
40%

Foreseeable complications:  
N: 18  
4.3% 
Unforeseeable complications:  
N: 148  
35.7% 

Accident: N: 83 
20%

Table 1. Types of adverse events which took place.

- Error: Failure in the planning, execution or patient fol-
low-up due to a lack of aptitude or attitude of the health 
care professionals.
- Complication: Abnormal outcome of a process after a 
proper treatment.
- Accident: Unexpected and unforeseeable event which 
arises throughout the course of a treatment or during the 
patient’s stay at a health care center.
• Field of dental activity which led to the adverse event.
• Contributing factors.
• Type of health care treatment required by the patient.
• Consequences for the patient.
• Estimated degree of “preventability” (in accordance 
with the criteria in the available bibliography on ad-
verse events in health care which took place in ambula-
tory medical care) (16).
The descriptive statistical analysis of the sample was 
performed by studying the frequencies of all the cate-
gories analyzed and shown on the table. Contrasting of 
variables was also performed using contingency tables 
and Pearson’s Chi-squared test of “event type” values 
+ “field of dentistry involved,” “event type” + “dam-
age produced” and “field of dentistry involved,” using 
the statistical program SPSS Statistics v19. Both the 
positive and negative correlations of more than n were 
considered: 15 cases considering a statistical correlation 
for values ± 2-5 and a “strong” statistical correlation for 
values > ± 5.

Results
Of the 415 adverse events caused by dental treatments 
and included within this series, 40% of the cases were 
classified as “errors”, and a further 40% of the cases as 
“complications.” Classified as “accidents” were the 20% 
of remaining cases. The most frequent category were 
the “unpreventable” complications (Table 1).
Special significance is held by some of the adverse 
events included in the series: 33 cases of adverse events 
were related with potential problems involving the in-
struments’ manufacturing, malfunctioning or deficient 
upkeep; 23 procedures were performed on the “wrong 
side”; there were 12 cases of swallowing dental instru-
ments or materials; 4 cases of inhalation of dental in-
struments or materials; 7 events related with the pre-
scription of drugs, and 10 cases of neuropathic pain 
which appeared after dental treatments.
As regards the field of dental activity which gave rise to 
the occurrence of the adverse event, the most frequent 
was “oral implantology” (25.5% of the cases), followed 
by “endodontics” (20.7% of the cases), and by “oral sur-
gery” (20.2% of the cases) (Table 2). 
In terms of the sequelae suffered by patients as a re-
sult of an adverse event, the most frequent was that of 

Specialty Number of cases / 
Frequency 

Implantology N: 106 
25.54% 

Endodontics N: 86 
20.72% 

Oral surgery N: 84 
20.24% 

Prosthodontics N: 52 
12.53% 

Orthodontics N: 37 
8.91% 

Conservative odontology N: 19 
4.57% 

Bucco-dental anesthesia N: 17 
4.09% 

Prescription of drugs N: 5 
1.20% 

Pediatric dentistry N: 5 
1.20% 

Problems related with 
instrument sterilization 

N: 2 
0.48% 

Periodontics N: 2 
0.48% 

Table 2. Dental specialty areas which led to the 415 adverse 
events studied.
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“tooth loss” (29,4% of the cases), followed by “perma-
nent damage to nerve trunks” (18.3% of the cases), and 
by “significant bone loss” (10.4% of the cases) (Table 3). 
The 11 deaths included in the series are very significant 
(Table 4). In five cases, the existence in one patient of 
sequelae that can be divided into two different catego-
ries was considered.

As for the treatment required by the patients for the 
treatment of the adverse event, in 46.2% of the cases 
“hospital admittance” was required; in 35.8% of the 
cases “medical treatment or hospital outpatient treat-
ment” was required; in 18.6% of the cases “dental treat-
ment at another center” was needed, and in 3.4% of the 
cases, “treatment at the very center where the adverse 
event took place.”
As for the estimated degree of “preventability,” the au-
thors believe that 64.1% of the cases were “preventable,” 
and 35.9% of the cases were “unpreventable” despite 
having performed reasonable clinical practice.
The contrasting of variables was then performed using 
contingency tables and Pearson’s Chi-squared analy-
sis on the values “event type” + “field of dentistry in-
volved,” “event type” + “damage produced” and “field 
of dentistry involved” + “damage produced,” with a p 
value of < 0.05. Both the positive and negative corre-
lations of more than n were considered: 15 cases con-
sidering a statistical correlation for values ± 2-5 and a 
“strong” statistical correlation for values.
Of the 415 adverse events which occurred, 3 were placed 
into two categories, because it was determined that two 
different adverse events had taken place as a result of 
one single clinical action, and therefore the number of 
events studied on the contingency tables is 421 cases 
(415+(3x2). 
The following results were obtained:
a) Correlation between the “event type” and the “field of 
dentistry involved”:
Of the 421 cases studied, there is a positive correlation 
between oral surgery and errors in diagnosis, as well as 
between implantology and therapeutic errors. There is a 
strong positive correlation between surgery and unpre-
ventable complications, between general practice and 
accidents, between prosthesis and therapeutic errors 
and between endodontics and accidents.
There is also a negative correlation between endodontics 
and the occurrence of non-preventable complications.
b) Correlation between the “event type” and “damage 
produced”: Of the  421 cases studied, there is a strong 
positive correlation between injuries of the lingual N. 
and non-preventable complications, important losses of 
alveolar bone and non-preventable complications, ther-
apeutic errors and tooth losses, and accidents and heal-
ing with no significant sequelae. There is also a negative 
correlation between non-preventable complications and 
tooth losses.
c) Correlation between the “field of dentistry involved” 
and the “damage produced”: Of the 421 cases studied, 
there is a positive correlation between injuries of the 
inferior lingual N. (including the mandibular nerve) and 
oral surgery. There is also a strong positive correlation 
between injuries of the inferior lingual N. (including 
the mandibular nerve) and implantology, between im-

Sequelae N cases 

Tooth loss N: 122 
29.4% 

Healing without 
significant sequelae 

N: 81 
19.5% 

Permanent damage to the 
inferior dental nerve 

N: 56 
13.5% 

Significant bone loss N: 43 
10.4% 

Chronic sinus damage N: 38 
9.2% 

Other damage N: 29 
7.0% 

Permanent damage to the 
lingual nerve 

N: 19 
4.6% 

Chronic damage to the 
ATM

N: 13 
3.1% 

Death N: 11 
2.7% 

Chronic eye damage N: 5 
1.2% 

Chronic liver damage N: 2 
0.5% 

Permanent damage to the 
facial nerve 

N: 1 
0.2% 

Table 3. Sequelae among patients due to adverse 
events.

*Five patients were considered to have suffered from 
the simultaneous existence of two different sequelae.

Cause of Death N cases 

Infectious processes after the dental treatment N: 5 
1.2% 

Adverse reactions to drugs N: 2 
0.5% 

Anaphylactic reaction to latex N: 1 
0.2% 

Subarachnoid hemorrhage which occurred 
during anesthetic injection 

N. 1 
0.2% 

Acute respiratory insufficiency in a patient 
with significant prior restriction 

N: 1 
0.2% 

Major liver failure due to acute hepatitis B 
(acquired at dental office) 

N: 1 
0.2% 

Table 4. Cause of the deaths included in the series.
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portant losses of alveolar bone and implantology, and 
between prosthesis and “other damage.” 

Discussion
The fundamental problem which exists in dental patient 
safety is the lack of information. Dental practice is usu-
ally dispersed and “non-structured,” being provided at 
small dental care centers. The professionals who under-
go an adverse event at their office attempt, in the best 
of cases, to learn from it, but in most cases they just 
try to forget about it, and they almost always conceal it 
from other professionals or are at least reserved about 
the event having taken place. This means that the vast 
majority of information on adverse events in dentistry 
is lost and cannot be properly studied. 
Because of this, the first consideration to take into ac-
count is the lack of representative series of adverse 
events caused by dental practice. The other two large se-
ries in existence (15,16) are based on data provided after 
the event (sometimes as much as one year) by the den-
tists involved. This fact must also cause bias in the data 
provided. The work which we are presenting herein also 
has an important bias: because the information comes 
from legal sources, we assume that the vast majority 
of the minor adverse events or those which were ade-
quately solved at the center where they took place have 
been lost, because they did not lead to any legal claim. 
However, the bias found in this work also has one im-
portant advantage: the adverse events which have been 
included are the most serious to have taken place, and 
therefore they are the ones which must concern profes-
sionals the most (consider the 11 deaths included in the 
series). From this perspective, we believe that this series 
provides very useful information to professionals.  
Likewise, we must bear in mind that the relevance of 
this legal-medical problem has a great deal to do with 
the likelihood that a claim will be filed. If we were to re-
late the population of reference or the number of dental 
acts performed in the interval of time studied (2000-
2010) and the number of claims filed both in and out of 
court, then the resulting data would show an apparently 
low percentage, though we believe that, in order to as-
sess the problem’s true dimension, one must take into 
account the exponential increase in this type of claims 
in recent years, thoroughly referenced in the annual re-
ports of Professional Associations such as the General 
Council of Odontologists and Stomatologists.
The classification of types of adverse events which we 
have used (error, complication or accident) is based on 
the definitions proposed by the World Health Organiza-
tion, with minor modifications to adapt it to our field 
of activity. However, differentiating amongst the dif-
ferent types of adverse events is occasionally difficult. 
For example, it is not simple to distinguish a therapeutic 
error from a preventable complication. The distinction 

has been determined by consensus among the authors 
based on each specific case. In our series, the number of 
“errors” and the number of “complications” is exactly 
the same (40% of the total in each case), with accidents 
(20%) being less frequent. The data included in the 
other comparable series of adverse events in dentistry 
do not include any distinction of these events based on 
their type.
As for the origin of the adverse events, in our series 
surgical procedures (the sum or oral surgery and im-
plantology, 46.7%) clearly predominate over the rest. 
These data basically coincide with the NPSA series (14) 
which state that surgical specialties produced 32.8% of 
the total adverse events.
The treatments required by patients in order to treat 
adverse events are not included in the other compara-
ble series. Our data indicate that most of the patients 
affected by an adverse event in dentistry (46.2%) re-
quired “hospital admittance” for their treatment. These 
data clearly indicate that the adverse events included in 
our series (which led to legal claims) were truly seri-
ous. Logic indicates to us that the vast majority of the 
adverse events in dentistry were treated and solved at 
the very center where they took place, but in our series 
these cases are limited to 3.4%.
The sequelae caused as a result of the adverse event 
are not included in the comparable studies either. And 
our data also reflect the “bias of severity in our series. 
Though in most of the cases the sequelae are limited to 
“tooth loss,” there are 76 cases in which permanent in-
juries were caused to the nerve trunks (above all to the 
inferior dental nerve), 38 cases of chronic sinus damage, 
5 cases of permanent eye damage (two of them caus-
ing complete loss of the eyeball), and 2 cases of chronic 
liver damage due to viral hepatitis acquired during the 
dental treatment. Moreover, contrasting the variables 
using Pearson’s Chi-squared analysis shows that the 
cases of “healing without sequelae” are associated with 
treatments that required “hospital admittance.” Even 11 
cases of death related with dental treatment or caused 
by other factors during the patients’ stay at the center 
are found in our series. Of these, some bear a direct re-
lationship with the treatment, while others are due to 
prior pathologies which are manifested during treat-
ment. All of these cases, though, have required that the 
dentist take active measures to treat a life-endangering 
emergency.
Last of all, our work studies the “preventability” of the 
adverse events that occurred. This data is not included 
in the comparable series, but it is in the series on ad-
verse events associated with medical care in and out of 
hospitals. As a first consideration, we must point out the 
subjective nature of this conclusion. In order to attempt 
to alleviate this bias, this parameter was determined by 
a consensus of the authors based on each specific case. 
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In our series, more than 64% of the cases were consid-
ered to be “preventable.” These data are congruent with 
the data on the “preventability” of the adverse events 
in health care which took place in ambulatory medical 
care (16).

Conclusions
1. Implantology, endodontics and oral surgery treat-
ments are those which display the highest frequencies 
of adverse events in this series.
2. Most of the patients affected by an adverse event in 
dentistry required “hospital admittance” for their treat-
ment (46.2%). In our series, the dental adverse events 
treated and solved at the center itself were limited to 
just 3.4%.  
3. The most habitual consequence of adverse events 
is tooth loss, though more serious sequelae have been 
described, such as permanent damage to nerve trunks, 
significant bone loss, chronic sinus damage, and even 
the patient’s death. In five cases, the existence of seque-
lae that could be placed into two categories was taken 
into consideration. 
4. Although most of the adverse events studied involved 
unforeseeable complications and accidents (55.7%), a 
very significant percentage were due to foreseeable and 
preventable errors and complications that should not 
have occurred (44.3%).

References
1. Lucian L, Leape MD, Donald M, Benwick MD. Five years after “To 
Err is Human. What have we learned?” JAMA. 2005;293:2384-90.
2. Yamalik N, Perea-Pérez B. Patient safety and dentistry: what do 
we need to know? Fundamentals of patient safety, the safety culture 
and implementation of patient safety measures in dental practice. Int 
Dent J. 2012;62:189-196.
3. Perea-Pérez B, Santiago-Sáez A, García-Marín F, Labajo-Gonzá-
lez E, Villa-Vigil A. Patient safety in dentistry: dental care risk ma-
nagement plan. Med Oral Patol Oral Cir Bucal. 2011;16:e805-9.
4. Ashkenazi M, Bijaoui E, Blumer S, Gordon M. Common mistakes, 
negligence and legal offences in paediatric dentistry: a self-report. 
Eur Arch Paediatr Dent. 2011;12:188-194.
5. Ozcelik O, Haytac MC, Akkaya M. Iatrogenic trauma to oral tis-
sues. J Periodontol. 2005;76:1793-7.
6. Peleg O, Givot N, Halamish-Shani T, Taicher S. Wrong tooth ex-
traction: root cause analysis. Quintessence Int. 2010;41:869-72.
7. Obinata K, Takafumi S, Towfik AM, Nakamura M. An investi-
gation of accidental ingestion during dental procedures. J Oral Sci. 
2011;53:495-500.
8. Tiwana KK, Morton T, Tiwana PS. Aspiration and ingestion in 
dental practice: a 10-year institutional review. J Am Dent Assoc. 
2004;135:1287-91.
9. Bilder L, Hazan-Molina H, Aizenbud D. Medical emergencies in 
dental office: inhalation and ingestion of orthodontic objects. J Am 
Dent Assoc. 2011;142:45-52.
10. Van Noort R, Gjerdet NR, Schedle A, Björkman L. An overview 
of the current status of national reporting system for adverse reac-
tions to dental materials. J Dent. 2004;32:351-8.
11. Tillberg A, Järvholm B, Berglund A. Risks with dental materials. 
Dent Mater 2008;24:940-3.
12. Carnelio S, Khan SA, Rodrigues G. Pharmacovigilance in clini-
cal dentistry: overlooked or axiomatic?. Gen Dent. 2011;59:24-8.

13. Leong P, Afrow J, Weber HP, Howell H. Attitudes toward patient 
safety standards in US dental schools: a pilot study. J Dent Educ. 
2008;72:431-7.
14. Thusu S, Panesar S, Bedi R. Patient Safety in Dentistry- sta-
te of play as revealed by a national database of errors. Br Dent J. 
2012;213:E3.
15. Hiivala N, Mussalo-Rauhamaa H, Murtomaa H. Patient safety 
incidents reported by Finnish dentists; results from an internet-based 
survey. Acta Odontol Scand. 2013;71:1370-7.
16. Aranaz-Andrés JM, Aibar C, Limón R, Mira JJ, Vitaller J, Agra 
Y, et al. A study of the prevalence of adverse events in primary 
healthcare in Spain. Eur J Public Health. 2012;22:921-5.

Conflict of interests
There is no conflict of interests.

Ethical Approval.
This project was approved by the Ethics Committee of the Depart-
ment of Toxicology and Health Care Legislation of the School of 
Medicine of the Universidad Complutense de Madrid.
This project was funded with a contribution by the General Coun-
cil of Odontologists and Stomatologists of Spain, through a research 
project subscribed with the Universidad Complutense de Madrid and 
the Spanish Observatory for Dental Patient Safety (OESPO).


