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Medico-legal aspects of altered sensation following endodontic
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Objective. The objective of this study was to analyze cases of liability claims related to persistent altered sensation
following endodontic treatments so as to characterize the medico-legal aspects of this complication.

Study design. A comprehensive search of an Israeli professional liability insurance database was conducted to
retrospectively identify and analyze cases of persistent altered sensation following endodontic treatment.

Results. Sixteen claims of persistent altered sensation following endodontic treatments were identified and analyzed.
The typical profile of a claim was a female patient who underwent an endodontic treatment at a second mandibular
molar, which was associated with overfilling. A significant correlation between the tooth location and the suggested
cause of nerve injury was found. None of the claims were reported by the practitioners, and all cases were identified
as a result of the patient’s demand for financial compensation, either directly or by legal actions.

Conclusions. When a nerve injury is diagnosed, the treating practitioner should be encouraged to seek medical and
legal assistance so as to prevent permanent damage and to enable a better medico-legal response. (Oral Surg Oral

Med Oral Pathol Oral Radiol Endod 2011;112:126-131)

Nerve injuries, including injuries of the inferior alveo-
lar nerve (IAN), represent a rare but serious complica-
tion of dental treatment."? Trauma, tumors, connective
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tissue diseases, infectious diseases, demineralization, or
idiopathic diseases have been reported as possible
causes of paresthesia of the IAN.?

Endodontic procedures that may lead to IAN injury
include periapical surgery, overinstrumentation, irritat-
ing root canal chemicals, and overfilling by root canal
filling materials.* Most cases of IAN injuries have been
reported in second mandibular molars, but also in first
molars and in premolars.’ In a recent study, Garisto et
al.® evaluated the occurrence of paresthesia after dental
local anesthetic administration in the United States.
They reported 248 cases of paresthesia, of which 13
cases (5.8%) included an endodontic treatment.

Endodontic malpractice claims have been previously
reported’ and they represent a common malpractice
claim in dentistry. Altered sensation following end-
odontic treatment may result in liability claims. Thus, it
is important to review and study past cases to know
how to avoid future complications and litigation.

The aim of this case series was to retrospectively
analyze all liability claims related to persistent altered
sensation following endodontic treatments that resulted
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in legal actions against the treating practitioner in Is-
rael, so as to characterize the medico-legal aspects of
this complication.

MATERIAL AND METHODS

Most of the dental practitioners in Israel (n = 5234,
85% of the total population of the Israeli dental practitio-
ners) are obligated to report any incidence or suspicion of
a legal action against them to the Medical Consultants
International Company (MCI) as part of their professional
liability insurance terms. All dental malpractice com-
plaints related to persistent altered sensation following
dental treatment that were reported to MCI between 1992
and 2010 were retrospectively identified. The related med-
ical records, including radiographic evaluation, dental CT
scans, and clinical description that were included in each
case file were obtained, reviewed, and analyzed by 2
authors (N.G. and L.T.) independently. Cases of disagree-
ment were jointly discussed until an agreement was
achieved. A total of 262 cases of altered sensation related
to dental treatment were found, of which 16 (6.1%) cases
were related to an endodontic treatment.

The type of nerve injury, the suspected injured nerve,
and a suggested cause of injury were determined based
on the legally proclaimed data as presented in the legal
case file. The type of proclaimed nerve injury was
categorized as anesthesia—insensitivity to all forms of
stimulation'?; paresthesia—a sensation, such as burn-
ing, prickling, or partial numbness''; or hyperesthe-
sia—increased sensitivity to all forms of stimulation.”

The variables of interest in this study were the patient’s
age and gender; the practitioner’s gender; location of the
involved teeth and type of endodontic treatment; time of
appearance of the nerve injury (immediate, defined as
appearance within less than 48 hours following the end-
odontic treatment, or delayed, defined as appearance
within more than 48 hours following the treatment); the
proclaimed injured nerve; and the proclaimed cause of
injury.

The reports to MCI were classified as primary (re-
ported by the dental practitioner without prior involve-
ment of the patient), secondary (patient’s demand for a
financial compensation without legal actions), or ter-
tiary (filed lawsuits).

Descriptive analyses have been performed to de-
scribe the categorical variables of interest. The x? test
was used to evaluate the distribution of the variables
across the categories; P less than .05 was considered
statistically significant.

RESULTS

Out of 262 cases of altered sensation that resulted in
legal actions against the treating practitioner, 16 cases
(6.1%) were following endodontic treatments. Other
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cases were following implant placement (n = 113,
43%), tooth extraction (n = 92, 35%), local anesthesia
(n = 27, 10%), bone-grafting procedures (n = 7, 3%),
periodontal soft tissue procedures (n = 5, 2%), and
cases in which the reason for the altered sensation could
not be determined based on the records as appeared in
the case file (n = 2, 1%). The endodontic treatment—
related patients included 13 females and 3 males, at an
age range of 21 to 66 years, with a mean of 37.8 years.
The practitioners included 10 males and 6 females.
There were 2 cases of hyperesthesia, 1 case of anesthe-
sia, and 13 cases of paresthesia (Table I).

The most common type of endodontic treatment in-
volved was a primary nonsurgical endodontic treatment of
a vital tooth (n = 15, 94%). Most cases (n = 11, 69%)
occurred following nonsurgical endodontic treatment of
second mandibular molars. The remainder were similarly
distributed among first and second mandibular premolars.
All 5 cases located at the premolar area were associated
with an injury to the mental nerve as proclaimed in the
legal case file.

Altered sensation associated with overfilling (Fig. 1)
was observed in 10 (63%) cases. In all cases, AH-26
was used as the filling material. In 2 (13%) cases the
altered sensation resulted from a sodium hypochlorite
accident, and in 4 (25%) cases no apparent cause could
be identified. A statistically significant correlation was
found between the location of the involved tooth and
the proclaimed cause of the altered sensation: altered
sensation associated with overfilling was more promi-
nent following the treatment of second mandibular mo-
lars (P < .05).

In 12 cases (75%) the altered sensation occurred
immediately, i.e., within the first 48 hours following the
treatment. Eight cases were reported to MCI as second-
ary reports (patient’s demand for a financial compen-
sation) and 8 cases as tertiary reports (lawsuits). No
reports were submitted by the dental practice staff
(primary reports).

DISCUSSION

The aim of this case series was to assess the medico-
legal aspects of altered sensation following an endodontic
treatment. A comprehensive search and analysis of the
MCI professional liability insurance database was con-
ducted. Of 262 cases with altered sensation that resulted in
legal actions against the treating practitioner, 16 cases
(6.1%) were following endodontic treatments. In the in-
vestigation by Garisto et al.,° a comparable proportion of
paresthesia cases following dental treatment (5.8%) were
reported to be related to endodontic treatment.

Endodontic treatment—related nerve injuries represent a
rare but serious complication.'* However, the available
literature assessing this complication is scarce; thus our
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Table I. The identified cases
Case Tooth Type of Injury Nerve injury Injured Time of
no. Gender Age location® treatment cause type nerve appearance® Report©
1 F 37 37 PNSRCT Overfill An IAN Immediate Tertiary
2 M 29 37 PNSRCT Unknown Hyper TIAN Delayed Tertiary
3 F 31 37 PNSRCT Overfill Par TIAN Immediate Secondary
4 F 45 45 PNSRCT Unknown Par Mental Immediate Secondary
5 F 29 37 PNSRCT Overfill Par TIAN Immediate Tertiary
6 F 37 47 SNSRCT Overfill Par TIAN Delayed Secondary
7 F 66 34 PNSRCT NaOCl Par Mental Immediate Tertiary
8 M 29 47 PNSRCT Overfill Par TIAN Immediate Tertiary
9 F 21 37 PNSRCT Overfill Par TIAN Immediate Tertiary
10 F 56 47 PNSRCT Unknown Par IAN Delayed Secondary
11 F 27 47 PNSRCT Unknown Par TIAN Immediate Tertiary
12 F 40 45 PNSRCT Overfill Par Mental Delayed Secondary
13 F 44 44 PNSRCT Overfill Par Mental Immediate Secondary
14 M 24 47 PNSRCT Overfill Hyper TIAN Immediate Secondary
15 F 30 44 PNSRCT NaOCl Par Mental Immediate Secondary
16 F 60 47 PNSRCT Overfill Par IAN Immediate Tertiary

M, male; F, female; PNSRCT, primary nonsurgical endodontic treatment; SNSRCT, secondary nonsurgical endodontic treatment; NaOCI, sodium
hypochlorite accident; An, anesthesia; Par, paresthesia; Hyper, hyperesthesia; IAN, inferior alveolar nerve; Mental, mental nerve.

“Tooth location: by FDI (Fédération Dentaire Internationale).

"Immediate: <48 hours post treatment; Delayed: >48 hours post treatment.
“Primary: reported by the dental practitioner; Secondary: patient’s demand for a financial compensation; Tertiary: filed lawsuits.

understanding of its clinical and medico-legal aspects is
insufficient. The current study analyzes a series of legal
cases in a given community in Israel so as to focus on the
medico-legal aspects of this complication. Because most
dental practitioners in Israel are obligated to report any
incidence or suspicion of a legal action against them to
MCI, the collected cases in this article represent a true
medico-legal scenario, which may be applicable for other
communities. Although limited in extent, the present ar-
ticle is a valuable opportunity to improve our understand-
ing of this undisclosed medico-legal concern.

Most of the identified patients in this case series were
females, which is comparable with previous re-
ports.®>%'? A female predominance was described in
several other nerve injury studies, such as nerve injury
related to local anesthesia injection, third molar sur-
gery, lingual nerve repair, and nerve injury caused by
dental treatment and traumatic injuries.”' The reason
for this gender discrepancy may be explained by the
fact that relatively more female patients are seeking
dental treatment.®'?

Male dentists were most often involved in the identified
claims in the present case series, which is comparable with
previous reports.” Female physicians were reported to be
more frequently involved in communication that was con-
sidered patient-centered and allowed more time for the
visits than their male colleagues. ' In addition, the ratio of
male/female dentists in Israel is 62% males and 38%
females of 5234 insured dentists. Thus, this may also
explain the overrepresentation of male dentists claimed
for malpractice in dental practice.’

In this case series, 11 cases were related to an
injury of the IAN, and 5 cases to an injury of the
mental nerve. Several mechanisms have been sug-
gested as possible etiologies to IAN injury following
an endodontic treatment: mechanical trauma from
overinstrumentation; pressure caused by the presence
of the endodontic point or sealant within the inferior
alveolar canal; a neurotoxic effect of the endodontic
medicaments or sealant materials’; nerve injury fol-
lowing the administration of local anesthesia®; and
nerve injury following an accidental injection of
sodium hypochlorite into periapical tissues.'>'®

In the present case series, 13 cases of paresthesia,
1 case of anesthesia, and 2 cases of hyperesthesia
that resulted in legal actions against the treating
practitioner were identified. Most of those legal cases
(68.8%) followed a nonsurgical endodontic treatment
of the second mandibular molar. Furthermore, in
those legal cases, a significant correlation was found
between the tooth location and the proclaimed cause
of injury: altered sensation associated with overfill-
ing was more prominent following the treatment of
the second mandibular molar (P < .05). The anatom-
ical structure of the IAN and its relations to the
surrounding anatomical structures may have a sig-
nificant role in this finding: the trabecular pattern of
the cancellous bone in the mandibular molar region
is characterized by a consistently loose appearance,
often presenting numerous vacuoles, and often with-
out any cortical bone protecting the pedicle. In the
second mandibular molar, the distance between the
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Fig. 1. A dental CT scan of a 40-year-old female patient, demonstrating a gross overfill of root canal sealing material (AH-26)
following root canal treatment of the second mandibular molar. The overfill is located at the mesial root and vertical lines are
superimposed reflecting the tomographical slices along the perpendicular plane (A). Details of slices 10 to 12 disclose extruded
root canal sealing material into the inferior alveolar canal (B). The patient has permanent paresthesia.

apices and the pedicle of the IAN is often less than 1
mm, compared with a more variable distance ob-
served in the first molar teeth (1 to 4 mm).!” The
artery usually follows the TAN, running along the
superomedial side from the mandibular foramen to
the first molar, then skirting around the nerve on the
upper side and becoming lateral, right up to the
mental foramen.!” However, it is conceivable to as-
sume that possibly in some of the identified legal
cases, there was no correspondence between the ac-
tual and the proclaimed nerve injury and cause of
injury, as presented in the legal case file.

Sodium hypochlorite (NaOCl) is an important ad-
junct commonly used as irrigation solution during

endodontic treatments, and is aimed for pulpal tissue
dissolution and disinfection.!> However, if NaOCl is
accidentally injected into periapical tissues it may
cause inflammation that clinically manifests as pain
and localized or widespread swelling,'> which may
be followed by a nerve injury.'® NaOCI accidents are
considered as relatively rare in endodontic practice,
although their true rate is unknown.'’ However,
when occurring, they may be extremely traumatic for
both the patient and the practitioner.

The overfill of different endodontic materials
causing IAN damage has been reported in the liter-
ature.'®?! AH 26 was a sealer used in 10 cases of
overfilling in the present study. The AH 26 is a
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synthetic resin in which neurotoxicity is related to
the formaldehyde formed from hexamethylenetet-
ramine.?* Paraformaldehyde is a polymeric hydrate
of formaldehyde, which when in contact with water
releases formaldehyde gas, and may cause permanent
damage to the nerve. We therefore recommend an
appropriate treatment technique, to reduce the risk of
displacing filling material in the vicinity of adjacent
nerves, as well as an appropriate filling material
selection. In this context, filling materials with the
fewest possible neurotoxic effects are advised so as
to reduce the risk of neurotoxicity-related nerve in-
jury.?

In the present case series, the proclaimed nerve
injury occurred immediately or within the first 48
hours following the treatment in most of the cases (n
= 12, 75%). It is of great importance to follow-up on
cases of suspected NaOCI accidents or overfills, be-
cause the nerve injury may manifest itself at a later
time.

Both nonsurgical and surgical clinical modalities have
been suggested for the treatment of endodontically in-
duced symptomatic IAN injuries. However, all techniques
are primarily based on case reports and small case-series
studies.>** Nevertheless, the common knowledge from
the current available literature is that the nerve damage
may increase with duration of the injury. Thus, in case a
nerve injury is suspected, a timely mannered clinical ap-
proach is advised to minimize long-term damage.** If a
radiographic evaluation after treatment reveals an end-
odontic material within the confines of the inferior alve-
olar canal (Fig. 1), careful monitoring of the patient during
the postoperative period is crucial. If nerve injury—associ-
ated symptoms appear, aggressive treatment, including
decompression, debridement, irrigation, and cleaning of
the nerve may be indicated, and should be considered in a
timely manner.’

In the study by Chaushu et a only 3 of 16 cases
of nerve injury were reported by the treating dentists.
In the present case series, there were no reports by
the treating dentists and all cases were identified as a
result of a demand of financial compensation from
the patient, either directly or through court. Further-
more, none of the nerve injury cases that resulted in
legal actions against the treating practitioner were
treated by the practitioners and none were referred to
a specialist for consultation. Thus, all cases pre-
sented an increased risk of a long-lasting nerve in-
jury because of the lack of an early intervention, and
a medico-legal increased risk because of the lack of
early reporting.

When a nerve injury is diagnosed, the treating
practitioner should be encouraged to seek medical
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and legal assistance so as to prevent permanent dam-
age and to enable a better medico-legal response.
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