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Abstract Background/purpose: Little is known regarding the outcomes and distinguishing
characteristics of lawsuits related to endodontic procedures. This study used a verdict-
based data from United States of America to analyze the factors associated with endodontic
malpractice lawsuits and mitigate the risk of litigation.
Materials and methods: The LexisNexis legal database was used to search for endodontic
malpractice cases from January 1, 2000 to December 31, 2021 using the terms “medical
malpractice” and (I) “endodontist” (II) “endodontics” (III) “root canal” (IV) “dental pulp.”
Each case was reviewed for reported medical characteristics and litigation outcomes.
Results: A total of 650 cases were initially identified, and 97 cases were included in the final
analysis. Eighty-four (86.6%) of the 97 defendants were general practitioners; 42 cases favored
the plaintiff, 53 (54.6%) favored the defendant, 1 was partial win/loss, and 1 was settled. The
annual case mean was 4.41 � 2.17 (Mean � SD). The major allegations favored for the patients
involving paresthesia, root perforation, rubber dam not use, wrong tooth therapy, and infec-
tions. Plaintiffs who claimed with post-procedural reasons had a significantly higher winning
rate than non-post-procedural reasons (P < 0.05).
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Conclusion: In the present study, 54.6% of endodontic litigation favored the dentists in the US.
The authors recommend that general practitioners refer complicated cases to endodontists
and treat carefully to avoid paresthesia, canal perforation and infections. Clinicians should al-
ways diagnose and treat correctly, shared decision making with the patient, use rubber dam
routinely, and timely management to prevent malpractice claims.
ª 2022 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

Medical dispute seems to become an epidemic issue.1

Malpractice denunciations are pervasive around the world
over the past few decades.2 In the United States (US), 7.4%
of physicians were involved in a malpractice claim annually,
and 75%e99% of physicians in different specialties faced a
claim before the age of 65.3 Compensation payments for
disputes involving errors were significantly higher than non-
errors.4 Because of the threat of malpractice liability, 93%
of physicians in specialties at high risk of litigation prac-
ticed defensive medicine.5 In Germany, disciplines most
frequently confronted with malpractice charges were or-
thopedics and accident surgery (30.2%), dentistry (16.4%),
general surgery (12.1%), and obstetrics/gynecology (7.8%).6

Dentistry was the second most frequent discipline con-
fronted with claims of medical malpractice so that the
dentist should pay attention to the malpractice lawsuit. In
Taiwan, it is surprising that dentists failed in 35.7% of
criminal convictions in malpractice litigation.7

Essentially, elements of dental malpractice are almost
the same as medical malpractice, wherein a dental pro-
fessional fail to follow the standards of care, thereby
harming the patient.8 Among the various divisions in
dentistry, cases related to endodontics are commonly filed
for malpractice claims.9 Endodontic litigation has been
addressed in the past 50 years. The first article on end-
odontic litigation, published in 1973, mentioned that the
cases was increasing.10 Givol et al. analyzed the
endodontics-related complaints reported to the Medical
Consultants Company during 1992e2008 and found that
520/720 complaints were justified. Additionally, operator
errors typically occurred during the intra-procedural phase,
specifically during instrumentation (49%).11 This may be
because the canal system is extremely variable and can
exhibit unusual curvatures. Moreover, root canal therapy
(RCT) is a technique-sensitive process involving extensive
use of breakable instruments.

Endodontic intervention of damaged teeth constitutes a
main part of services provided by dentists worldwide. RCT
may save the health and function of the tooth. However,
failures in management may lead to malpractice claims.
Endodontic litigations pose heavy economic and emotional
burdens on dentists. Identification of the factors affecting
litigated cases has practical implications. Currently, most
materials used to analyze endodontic disputes were ob-
tained from professional liability insurance databases.12e14

On the contrary, verdict-based surveys15,16 regarding end-
odontic malpractice lawsuits are lacking. The proximate
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causes and judgments of endodontic legal actions are not
clear. Therefore, this study investigated the verdicts of
endodontic malpractice lawsuits in the US. We aimed to
explore the court decisions and distinguish the character-
istics of claims related to endodontic procedures. Our
findings may contribute toward prevention of endodontic
litigations and improvement of medical quality and public
welfare.

Materials and methods

Study design and cases screening

The LexisNexis (Dayton, OH, USA) online legal academic
database contains case law from US Court decisions. These
data were used to search for endodontic treatment-related
litigations in the US, from January 1, 2000, to December 31,
2021. A Boolean search was conducted using four strategies
with the terms “root canal treatment” & (I) “endodontist”
(II) “endodontics” (III) “root canal” (IV) “dental pulp.” In-
vestigators then evaluated the results for relevance to
endodontic lawsuits. For the case that has more than one
judgment, only the eventual verdict was included. All in-
formation regarding the decision year, plaintiff’s gender,
defendant’s specialty, malpractice allegations, and final
decisions were summarized and cross-reviewed. The alle-
gations were categorized as pre-, intra-, and post-proce-
dural.16 This study was exempt from the approval of IRB
because all data were publicly available.

Statistical analysis

Data were analyzed using chi-squared or Fisher’s exact test
for categorical variables based on plaintiff’s demographics,
defendant’s qualifications, allegations and outcomes. Sta-
tistical significance was indicated by a two-sided P < 0.05.

Results

The authors collected 650 cases via the Boolean search,
including 71, 65, 441, and 73 from strategies (I) to (IV),
respectively, and 2 additional yielded through manual
research. Information contained in the 652 initially iden-
tified cases were reviewed for relevance. Of the 555
excluded cases, 121 were duplicates in the four search
strategies, 265 comprised complaints raised by inmates
regarding deliberate indifference, in violation of the
Eighth Amendment.17 The remaining 169 were not
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Fig. 1 Cases collection for endodontic malpractice litigation in US.

K.-J. Wu, S.-C. Hsieh, C.-N. Yang et al.
associated with endodontics. Thus, 97 cases met the in-
clusion criteria (Fig. 1).

Characteristics of endodontic malpractice cases

Annually, the mean case number was 4.41 � 2.17
(Mean � SD). No significant trend was observed in the
number of verdicts based on the year of decision (Fig. 2).
Characteristics of cases are presented in Table 1. The
plaintiffs were 36 males (37.1%), 59 females (60.8%), and 2
(2.1%) were couples. The defendants won in 53 cases
(54.6%) and the plaintiffs in 42 (43.3%), whereas 1 ended
with a partial win/loss and 1 with a settlement. General
practitioners (GPs) were most commonly involved with the
lawsuits (86.6%).

Further analysis of the 95 representing cases, after
excluding the partial win/loss and settlement cases
(n Z 2), revealed no significant difference in winning rate
either between male/female or GPs/endodontists in
defendant-prevailed/plaintiff-prevailed groups. Among
these 95 cases, 39 cases had one claim of allegation, 36
cases had two, 11 cases had three, 5 cases had four and 4
376
cases had five claims of allegations. When allegations were
categorized according to the operating procedure, 43 of 95
(45.3%), 74 of 95 (77.9%), and 33 of 95 (34.7%) cases had
pre-, intra-, and post-procedural allegations, respectively.
Plaintiffs who claimed with post-procedural reasons had a
significantly higher winning rate than those who claimed
with non-post-procedural reasons (P < 0.05; Table 2).

Rationales for lawsuits and court decisions

There were 184 allegations among the 95 cases. Lawsuits
were mainly filed due to improper instrumentation or
obturation (n Z 36), and 13 plaintiffs (36.1%) prevailed
among these cases. Improper diagnosis (n Z 15), insuffi-
cient information or failure to obtain informed consent (IC;
n Z 26), injury to anatomy (n Z 12), broken instrument
(n Z 18), and infections (n Z 20) were the other major
allegations, and 7 (46.7%), 9 (34.6%), 8 (66.7%), 9 (50%), 15
(75%) plaintiffs prevailed, respectively. The dentists were
liable in all allegations involved with failure to use rubber
dam (RD; n Z 2; 100%) and paresthesia (n Z 8; 100%); in 5
of the 6 allegations that involved root perforation (n Z 6;



Fig. 2 Year of decision for endodontic malpractice litigation in US.
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83.3%) or wrong tooth treatment (n Z 6; 83.3%). In
contrast, the patients failed in 5 of the 7 allegations of
improper anesthesia (n Z 7; 71.4%) (Table 3).
Discussion

Modern society is characterized by a culture of high ex-
pectations, and patients file legal actions when they are
dissatisfied with a service or outcome. The prevalence of
Table 1 Characteristics of cases with endodontic
malpractice litigation in United States from 2000 to 2021.
(NZ97).

Gender of plaintiff Case No (%)

Male 36 (37.11%)
Female 59 (60.82%)
Male & Female 2 (2.06%)

Defendant professional level

Resident in endodontic department 2 (2.06%)
GPsa 84 (86.6%)
Endodontist 9 (9.28%)
GPsa & Endodontist 2 (2.06%)

Lawsuit outcomes

Plaintiff (P)-prevailed 42 (43.30%)
Defendant (D)-prevailed 53 (54.64%)
Partial P/D-prevailed 1 (1.03%)
Settlement 1 (1.03%)
Total 97 (100%)
aGPs: general practitioners

377
pain following root canal obturation reportedly ranges from
9.6% to 12%.18,19 Thus, probably, 10% of patients who un-
dergo RCT are potential plaintiffs.

The current study tries to present the actual situation of
endodontic malpractice litigation in the US. However, the
withdrawn cases were not available and might cause un-
derestimation of the real claims. Here, we could just
identify 97 cases. In general, endodontic claims were
settled and resolved via liability insurance,20 just a small
part proceeded to litigation. Therefore, cases enrolled in
the present study is lesser than studies utilized insurance
data.12e14 Moreover, original information regarding tooth
position, reason for RCT, instrumentation or obturation
method, recording chart and radiographs couldn’t be
accessed. The above are the limitations.

Dentists were found liable in 42 of the 97 cases (43.3%)
(Table 1). This result is approximate to that reported by
Bjørndal et al.,12 wherein in 179 of the 482 (37.1%) end-
odontic claims, the dentist was liable, as determined by the
Danish Dental Complaints Board. Furthermore, women file
more lawsuits than men (60.8% vs. 37.1%), probably
because women undergo more dental therapy than
men.11,21 This finding is almost consistent with the report
by Rosen et al. (women, 59.7%).14 In general, women are
more concerned about oral health, demand more dental
treatment, and therefore, have more opportunity to file a
lawsuit.22

Of the 95 representing cases, 43 (45.3%) consisted of
pre-procedural allegations. Incorrect or delayed diagnosis
and failure to obtain IC prior to the procedure were the
major causes. A correct diagnosis and an appropriate
treatment plan form the basis for a successful therapy. If a
physician acts recklessly in diagnosis, the physician would
be held liable for the causation of damages. Furthermore,



Table 2 Characteristics of representing cases with court decisions (NZ95). Plaintiffs claimed with post-procedural reasons
had significantly higher winning rate compared to Non post-procedural reasons.

Plaintiff-Prevailed
Verdict

Defendant-Prevailed
Verdict

Chi-squared test

NZ42 (%) NZ53 (%) P-value

Gender of plaintiff 0.2293
Male 13 (37.1%) 22 (62.9%)
Female 29 (50%) 29 (50%)
Male & Female 0 (0) 2 (100%)

Defendant professional level 0.3637
Resident in Endo department 0 (0) 2 (100%)
GPsa 37 (44.6%) 46 (55.4%)
Endodontist 5 (62.5%) 3 (37.5%)
GPsa & Endodontist 0 (0) 2 (100%)

Pre-procedural allegation 0.2115
Non pre-procedural 26 (50%) 26 (50%)
Pre-procedural 16 (37.2%) 27 (62.8%)

Intra-procedural allegation 0.8875
Non intra-procedural 9 (42.9%) 12 (57.1%)
Intra-procedural 33 (44.6%) 41 (55.4%)

Post-procedural allegation *<.0001
Non post-procedural 18 (29%) 44 (71%)
Post-procedural 24 (72.7%) 9 (27.3%)

*P < 0.05.
a

GPs: general practitioners.

Table 3 Rationales for lawsuits and court decisions. Because most cases had more than one allegation, there are 184 alle-
gations in the 95 representing cases. The plaintiffs won all of the allegations regarding paresthesia (n Z 8).

Claims count Plaintiff-prevailed
group

Defendant-prevailed
group

Fisher’s Exact
Test
P-value

Pre-procedural allegation n[57 n[24 (%) n[33 (%) 0.6657

abandonment 3 2 (66.7%) 1 (33.3%)
failing to refer 4 1 (25%) 3 (75%)
improper treatment plan 9 5 (55.6%) 4 (44.4%)
incorrect or delay in diagnosis 15 7 (46.7%) 8 (53.3%)
insufficient information or ICa related 26 9 (34.6%) 17 (65.4%)

Intra-procedural allegation n[88 n[45 (%) n[43 (%) *0.0488
broken instrument 18 9 (50%) 9 (50%)
failure to use rubber Dam 2 2 (100%) 0 (0%)
improper local anesthesia 7 2 (28.6%) 5 (71.4%)
improper instrumentation or obturation 36 13 (36.1%) 23 (63.9%)
injury to anatomy 12 8 (66.7%) 4 (33.3%)
NaOCl irritation 1 1 (100%) 0 (0%)
root perforation 6 5 (83.3%) 1 (16.7%)
wrong tooth 6 5 (83.3%) 1 (16.7%)

Post-procedural allegation n[39 n[29 (%) n[10 (%) 0.0681

bleeding 1 0 (0%) 1 (100%)
crack 5 2 (40%) 3 (60%)
improper medication 3 2 (66.7%) 1 (33.3%)
improper referral 2 2 (100%) 0 (0%)
infections 20 15 (75%) 5 (25%)
paresthesia 8 8 (100%) 0 (0%)

Total 184 98 (53.3%) 86 (46.7%)

*P < 0.05.
a

IC: informed consent.
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in this study, 27.4% (26/95) of dentists were sued for
insufficient information disclosure or failure to obtain IC. A
successful healthcare treatment is usually accompanied by
effective pre-procedural communication.23 Mellor et al.
reported that lack of communication was significantly more
among dentists with official malpractice complaints.24

Failure to obtain IC should be considered as an adverse
event.25 Roter et al. indicated that physician dominance is
related to the likelihood of being involved in a malpractice
claim. They also found that sued doctors were less likely to
solicit the patient’s opinions or understanding of the pro-
vided information.26 Despite variations among states,27

common points of IC include capacity, information, un-
derstanding, voluntariness, and choice.28 Even though pa-
tients believe that they have understood well, they do not
always exhibit adequate comprehension from their IC pro-
cesses.29 Improvements in the communication process with
patient-centered shared decision-making might decrease
the risk of liability claim.

Of the 95 cases, 74 (77.9%) consisted of intra-procedural
allegations, indicating that intra-procedural errors, same as
Givol’s report,11 continue to be the most common reason for
litigation in endodontic therapy. Non-adherence to strict
operating protocols causing substandard treatments was a
common cause of malpractice claims. Improper perfor-
mance (n Z 36), broken instrument (n Z 18), and
anatomical injury (n Z 12) were the three major
allegations.

Improper performance indicates that the dentist fails to
properly perform RCT and promptly treat an infection or
adhere to the accepted standard of canal obturation. In-
strument separation sometimes happens during RCT, espe-
cially in calcified or curved root canals. The consequences
of separated rotary instrument may be related to
manufacturing process, number and dynamics of instru-
ment use, canal configuration and preparation technique,
cleaning and sterilization procedures.30 The file might fa-
tigue during instrumentation, and there is an inherent risk
of its breakage. Broken instrument can’t be avoided by the
exercise of reasonable care and won’t be substantially a
breach of the standard of care of endodontic therapy. If a
piece of file is lodged and cannot be removed, the dentist
should inform and refer the patient to an endodontist
immediately. The dentist would be liable if this matter is
fraudulently concealed, or if an infection is developed due
to lack of timely referral. General dentists should review
the Endodontic Case Difficulty Assessment Form and
Guidelines to determine case complexity. A referral to an
endodontist should be considered if the canals are not
visible or the curvature (>30�) exceeds clinician’s experi-
ence and ability.31 Infringement upon anatomical struc-
tures, such as the lip, mucosa, sinus, nerve, and artery
during the enlargement or obturation procedure, can lead
to serious complications. The inferior alveolar nerve (IAN)
injury or mucosa burn due to NaOCl leakage was the com-
mon damage.

In 1980s, Cohen & Schwartz had indicated two intra-
procedural errors considered as obvious departures from
the standard of endodontic care: 1) failure to use a RD, 2)
attempt to fill a canal with paste containing para-
formaldehyde and steroids.32 Findings from the Dental
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Practice-Based Research Network revealed that not all GPs
used a RD.33 In UK, it was reported that <19% of dentists
used a RD routinely, and 44.5% of practitioners indicated
that they had never used a RD.34 Rubber dam can reduce
the occurrence of anatomical injuries, such as chemical
burns or instrument ingestion/inhalation, thereby mini-
mizing the possibility of an endodontic litigation.

Root perforation is another major allegation for intra-
procedural errors. Perforations complicate RCT procedure,
and the perforated root usually needs to be repaired with
mineral trioxide aggregate. In this study, dentists were
found to be liable in majority of the claims pertaining to
root perforation (83.3%). Supplementary radiographs or
cone-beam CT for assessing the canal system might
decrease the risk of pulp floor or canal perforation. We also
found the majority of dentists were liable for performing
RCT on the wrong tooth. Treating recklessly is considered
negligence without a doubt. Careful identification of the
offending tooth followed by patient’s confirmation might
aid in avoiding such mistakes. In contrast, patients failed in
5 of the 6 allegations of improper anesthesia. It is difficult
for patients to obtain expert testimony to prove the
causation of anesthetic damage. In the present study, a
significant difference in court decisions between improper
anesthesia with the various intra-procedural allegations
was observed (P < 0.05; Table 3).

Causes of post-procedural allegations involve bleeding,
cracks, improper referral or medication, infections, and
paresthesia. Of the 95 cases, 33 included post-procedural
allegations. It is noteworthy that a high proportion of
dentists failed to counter these allegations (72.7%, P <
0.05; Table 2).

Previous studies demonstrate that flare-ups might
appear in 1.5%e20% of cases following RCT, and they
should be regarded as side effects and not as complica-
tions.35 In rare cases, patients might develop cellulitis
after endodontic treatment. Grönholm et al. evaluated
the clinical and radiological findings of patients who pre-
sented with locally invading maxillofacial infections from
odontogenic sources and required hospital care. Report-
edly, unfinished RCT was the most common finding in pa-
tients hospitalized due to the local infections.36 Patients
with unfinished RCT have been associated with a higher
risk of cardiovascular hospitalization.37 In the present
study, plaintiffs won in 15 of the 20 cases (75.0%) attrib-
uted to post-procedural infections. Thorough debridement
of the canal system is essential to minimize the spread of
infection. Timely referral to an oral-maxillofacial surgeon
with early incision and drainage can minimize mortality
and legal actions.

In the cases with post-procedural allegations, the den-
tists were found to be lost in all claims (nZ 8) pertaining to
paresthesia. In a recent systematic review, Alves et al.
identified 40 cases of endodontic-related paresthesia over a
10-year period.38 Although these incidents are relatively
rare, their consequences are serious and may lead to life-
long sufferings. Paresthesia following RCT is often caused
by extruding filling materials or irrigants from the normal
confines of the root causing nerve damages in the jaws.
Givol et al. analyzed 16 claims of persistent numbness
following RCT and found that most cases (n Z 11, 69%)
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occurred in the second mandibular molars.13 This might be
due to the distance between the root apex and roof of the
inferior alveolar canal, which is less than 1 mm in the case
of the second molar and varies between 1 and 4 mm of the
first molar.39 RCT of the mandibular second molar poses a
significant potential risk of IAN injury.40 Sometimes, filling
material was found to penetrate the apex of the mandib-
ular second molar and damage the IAN. Other high-risk
areas were located in the mandibular premolars and asso-
ciated with the mental nerve. Care must be taken to
maintain an appropriate working length and avoid over-
instrumentation and excessive enlargement of the apical
foramen, which favors extravasation of the filling material
beyond the apex that could cause chemical or mechanical
injury to the nerve. Most outcomes that favored the
plaintiffs involved paresthesia and infection, a primary
reason for a significantly higher number of patients who
prevailed in cases pertaining to post-procedural than non-
post-procedural allegations (Table 2; P < 0.05). These re-
sults may alert dentists about the focus of RCT and mitigate
endodontic litigation.

In the current of globalization, the data from US might
be applied to different social/cultural backgrounds world-
wide. The proximate causes for dentists to lose endodontic
lawsuits were failure to use rubber dam, wrong tooth
treatment, root perforations, anatomical injury, infections
and paresthesia.
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