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Abstract
Obijective: This study assessed contributing factors associated with dental Adverse Events (AES).

Methods: Seven EHR-based triggers were deployed identifying potential AEs at two dental
institutions. From 4,106 flagged charts, two reviewers examined 439 charts selected randomly

to identify and classify AEs using our dental AE type and severity classification systems. Based
on information captured in the EHR, we analyzed harmful AEs to assess potential contributing
factors; harmful AEs were defined as those that resulted in temporary moderate to severe harm,
required hospitalization, or resulted in permanent moderate to severe harm. We classified potential
contributing factors according to 1) who was involved (Person), 2) what were they doing (Tasks),
3) what tools/technologies were they using (Tools/technologies), 4) where did the event take

place (Environment), 5) what organizational conditions contributed to the event? (Organization),
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6) Patient (including parents), and 7) professional-professional collaboration. A blinded panel of
dental experts conducted a second review to confirm the presence of an AE.

Results: 59 cases had = 1 harmful AE. Pain occurred most frequently (27.1%), followed by
nerve injury (16.9%), hard tissue injury (15.2%), and soft tissue injury (15.2%). 40% of the cases
were classified as “temporary not moderate to severe harm”. Person (training, supervision, and
fatigue) was the most common contributing factor (31.5%), followed by Patient (hon-compliance,
unsafe practices at home, low health literacy) (17.1%), and Professional-professional collaboration
(15.3%).

Conclusions: Pain was the most common harmful AE identified. Person, patient, and
professional-professional collaboration were the most frequently assessed factors associated with
harmful AEs.

Keywords

EHR; Dentistry; Adverse Event; Patient Safety; Contributing Factors; Root Cause Analysis;
Human Factors; System Engineering; Systems Engineering Initiative for Patient Safety

Introduction

In the course of everyday treatment, some patients are inadvertently harmed and may suffer
an adverse event (AE) as a result of their dental visit, such as serious lacerations, sublingual
thrombosis and other injuries associated with high-speed handpieces! as reported in the FDA
MAUDE (Manufacturer and User Facility Device Experience) database? and the literature.3
Other reported harms that may occur in the dental office include aspiration* and edema

due to sodium hypochlorite extrusion.® Deaths associated with dental treatment have been
documented in case reports3 and in the FDA MAUDE database.2 We report an analysis of
potential contributing factors to such dental AEs, by adapting frequently used root cause
analysis methodologies.

At the turn of the 215t century, the National Academy of Medicine’s (NAM),6 formerly the
Institute of Medicine (I0OM), Committee on Quality of Health Care in America released two
reports that stressed the importance of reform of the U.S. healthcare system with regard to
safety.” 8 The Committee’s fourth overarching recommendation focuses at the delivery level
and advocates for making AEs visible, preventing AEs, and mitigating the effects of AEs.’
A good way to understand the occurrence and causes of dental AEs in real practice and

to develop empirically-based interventions to minimize their occurrence and to ensure that
patients receive the safest oral healthcare possible is through the implementation of a dental
Patient Safety Initiative (PSI)?: 10 (Figure 1).

We started our patient safety journey by addressing the first element of the PSl,
“Determining Threats to Patient Safety.” We assessed the safety culture within the
dental office through the use of the MOSOPS instrument;11: 12 developed trigger tools,
adapted from the Institute for Healthcare Improvement (IHI)’s global trigger tools, 3 14
to document dental AEs;1>-17 explored recorded dental AEs;3 1819 and created the first
dental classification scheme and dental AE repository that can help organize and link
dental AEs.2%: 21 We discovered many instances of serious AEs following surgical dental

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.
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procedures including an adjacent tooth inadvertently being dislodged, a patient being found
to be non-responsive to verbal cues and transferred to the ER, and lip numbness due to
nerve injury lasting weeks. In contrast to what dental providers were inclined to believe,2°
our data show unexpected post-surgical pain, hard tissue injury (e.g. tooth perforation) and
soft tissue injury (e.g. lacerations) to be the most common types of dental AEs.1>-17 Having
successfully identified types of harm, in this study, we move on to explore the causes of
harm that occur within the dental office so that evidence-based safety practices can be
established and better implemented in the future.22

Root Cause Analysis (RCA) can be defined as a systematic and structured method used
for retrospective analysis of AEs. Utilized in high reliability industries such as aerospace,
aviation and nuclear power, RCA’s purpose is to facilitate learning from an undesired
outcome.23 This method seeks “root causes” beyond surface symptoms. It looks for
variations in practice, performance or system issues that have led to the unexpected and
undesired outcome.?3 24 Root Cause Analysis systematically helps us understand WHAT,
HOW and WHY the undesired outcome or incident happened. As a collection of methods
and tools, RCA helps us understand the relationship between the different factors at play
leading to an AE. RCA can be broadly classified into inductive and deductive methods.2>
Both types of methods are complementary and are dependent on the abundance of data
available and the focus of the investigation. RCA is evidence-based and considers relevant
literature. It promotes a culture of patient safety and shifts the mindset from a possible
blame culture to learning from undesired outcomes.26

We adapted RCA to address a large barrier to performing RCAs in practice: the extensive
time and resource requirements.2’ In particular, traditional RCA processes rely on extensive
information gathering immediately after an AE such as interviews with people involved

and workplace inspections, we set forth to develop a process to use only information
captured in Electronic Health Record (EHR) systems. EHRs contain rich information that
may also be useful to assess the factors associated with dental AEs. Our EHR-based RCA or
eRCA approach is guided by the Systems Engineering Initiative for Patient Safety (SEIPS)
framework, which has been used to understand the sociotechnical work system (people,
tasks, tools/technologies, physical environment, and organization) and its work processes
which shape the outcomes.

In this study, we identified and learned from past adverse events through chart reviews. The
aim was to assess contributing factors associated with commonly occurring AEs at two large
academic institutions using EHR-based triggers and a novel EHR-based RCA methodology
guided by the SEIPS framework.

Materials and Methods

Figure 2 shows an overview of the methods. Semi-automated triggers were deployed to
detect probable AEs from the EHR at two large academic institutions during 2019. The AEs
were reviewed to assess the potential contributing factors associated with these events based
on information captured in the EHR. This study protocol was reviewed and approved by the
Institutional Review Boards of both institutions.

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kalenderian et al. Page 5

Study sites and subjects

Both clinical sites treat a diverse population and include private faculty practices, specialty
clinics, as well as predoctoral dental student clinics. In 2019, these sites treated over 59,380
unique patients. Dental providers include practitioners in the areas of general practice, dental
hygiene, endodontics, imaging, oral pathology, oral surgery, orthodontics, pediatric dentistry,
periodontics, and prosthodontics. Both sites are a primary source of quality oral health

care for low-income families, the traditionally underserved, and patients with special needs
and/or medical comorbidities.

We targeted our research in the following clinics at each institution: 1) Faculty Practice, 2)
Oral Surgery, 3) Endodontics, 4) Advanced Education/General Dentistry, 5) Periodontics, 6)
Prosthodontics, 7) Orthodontics, 8) Pediatric Dentistry, and 9) predoctoral dental student.
We used seven previous validated triggers to flag the EHR (axiUm, Vancouver, Canada)
across all clinics at each institution with common words that could indicate probable
AES.15_17

Identifying AEs through semi-automated triggers

A total of 8 research assistants with dental knowledge were trained and calibrated to conduct
in-depth chart reviews. Two research assistants reviewed each case, flagging the case if it
was considered a true positive flag AE, classifying the event in severity, and assigning an
applicable AE category as described previously.2! In the first review, research assistants
handled charts from their home institutions. Next, an expert panel consisting of senior dental
faculty/co-investigators serving multiple institutions discussed each case that was flagged
with a probable AE(s) to validate the AE(s) and confirm the type and severity classification.

Assessing factors contributing to AEs

We used a multiple-step process derived from several resources,? 28-31 to assess the
potential contributing factors associated with these events based on the information captured
in the EHR.

First, we assessed if the individual chart in the EHR contained sufficient information for
analysis. Minimal information included Patient 1D, Gender, Year of Birth, Trigger date,
Category of AE, Severity grade, Medical Alerts, Medical history and periodontal status,
radiographic evidence, and event summary/description. Next, preliminary information was
gathered about the AE and a summary was outlined. Then, an as-is timeline was created for
the event showing the sequence of events in chronological order. Following this, a second
timeline was created depicting the optimal or expected sequence of events for the handling
of that specific condition. The expected sequence of events was not judgmental but rather
evidence-based using references from the literature. A rationale was provided as to why the
expected sequence of events would have been beneficial.

We then used a set of triggering questions adapted from the Institute of Healthcare
Improvement (IH1) Triggering Questions for RCA2 tool used in the medical field.32 We
named this our EHR-based RCA or eRCA. The questionnaire consisted of 31 possible
factors that could have served as potential issues or safety concerns contributing to the AE.

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.
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The questionnaire was separated into three parts based on the sequence of dental treatment:
1) Pre-procedure contained 10 possible contributing factors associated with patient selection
and tasks the provider could have taken into consideration when preparing for dental
treatment (i.e., timeliness of patient assessment, clarity of treatment plan, adequacy of plans
for managing risk); 2) Procedure and Immediate Postincluded 16 possible contributing
factors relating to the provider’s ability to carry out the actual procedure (i.e., Level of
provider’s expertise, communication between front line team members, accommodations
made for deviations from the intended treatment plan); and 3) Post-Procedure contained

5 possible contributing factors relating to the adequacy of post-operative follow-up (i.e.,
Patient’s adherence to post-op instructions, Patient’s response to treatment, Adequacy of
post-procedure follow-up care provided by team).

The final assessment consisted of screening for 10 factors inspired by the SEIPS model:
Organization, Persons, Tasks, Tools and Technology, Environment, External environment,
Professional-Patient collaboration, Professional-Professional collaboration, Patient factors,
and Other. A preventability score (5-point scale ranging from “Not Preventable” to
“Preventable” or “Not Classifiable) was determined. Four of the categories were taken
from a previous study,33 and we deemed it necessary to add the 5t category: “not
classifiable”. Using the comprehensive review of the chart, we then determined whether

a case was preventable. For example, a case of a patient who had a complicated medical
history with delayed healing; could the AE of bleeding have been prevented? Research
assistants presented each case to an expert panel who made a final assessment of the likely
contributing factors that led to the AE(s). The expert panel identified potential gaps in care
and discussed what could have been done to prevent that AE in the future.

Figure 3 shows a summary diagram listing potential causes considering the different
components for the sample case (Figure 4) described. For our selected set of AEs, similar
analyses were generated.

To estimate the projected number of triggered charts needed to review in the current study,
we used the sample size formula for proportions and these pertinent initial values derived
from our pilot data.3* Given the PPV for a specific trigger in the pilot, a significance level of
a=0.05 with z-value of 1.96, a standard margin for error of d=0.05 for each trigger, and the
estimated triggered population (UCSF: 2,184, UTH: 1,922), we estimated that 439 (UCSF:
221, UTH: 218) dental charts would be reviewed.34 35

Data analysis

Data from REDCap36 was collated to determine the most frequent AE classification and
severity. Among the 59 actual AEs, descriptive statistics (frequency and percentage) was
calculated for each type of AEs based on location, severity of the AEs, contributing factors
associated with the AEs, and preventability of the AEs.

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.
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Identification of AEs

4,106 EHR-based triggered charts included 1,922 charts from site 1 and 2,184 charts from
site 2 in 2019. Gender distribution was 53.2% male, 45.6% female, 0.1% other, 0.1%
transgender, and 1% unknown. The average age was 50.5 years. A sample of 439 cases was
randomly selected from these charts, including 218 cases at site 1 and 221 cases at site 2.
Among the reviewed charts, 104 probable AEs were found of which 59 were verified as
actual AEs by the expert panel. The AEs were categorized into type and severity. Out of 59
AES across two sites, the highest occurring AE was pain (27.1%), followed by nerve injury
(16.9%), hard tissue damage (15.2%), and soft tissue injury (15.2%) (Table 1).

Among 59 cases, residency clinics had the most AEs (55.9%), followed by predoctoral
dental student clinics (22%). 18.6% of AEs were identified from external clinics where the
AE was discovered at Site 1 or Site 2 but did not originate there. Lastly, 3.4% of AEs

were identified in the faculty practices (3.4%). Nerve injury occurred most frequently in the
residency clinics (27.4%), while pain was the most frequent AE in the pre-doctoral clinics
(46.1%), and soft tissue injury was the major AE in the external clinics (45.4%) (Table 1).
Atsite 1, 72.2% of the AEs occurred in residency clinics, 22.2% in the predoctoral dental
student clinics, 2.8% in faculty practice, and 2.8% in external clinics locations. At site 2,
43.5% of the AEs occurred externally, 30.4% in residency clinics, 21.7% in pred-doctoral
clinics, and 4.3% in faculty practice clinics.

Based on the AE type, the most recorded AE severity included “temporary not moderate to
severe harm” (E1) and “temporary moderate to severe harm” (E2). Pain represented 26.7%
of the cases, followed by Nerve injury in 15% of cases (Table 2). For “permanent not
moderate to severe harm” (G1) and “permanent moderate to severe harm” (G2), the most
recorded AE severity was Hard tissue damage in 13.3% of the cases, followed by Soft tissue
injury/inflammation and other oro-facial harm across both sites. For each site, most AEs
were classified at site 1 as E1 (47.5%), E2 (25%), G1 (12.5%), “permanent moderate to
severe harm” (G2) in 10% of the cases, and multiple severities (5%) and at site 2 as E2
(51.9%), E1 (25.9%), and “permanent not moderate to severe harm” (G1) in 22.2% of the
cases. We found the greatest number of cases (18 cases) categorized under E1 at site 1 and
11 cases categorized under E2 at site 2.

According to the expert panel, 21.4% of the Pain cases were “preventable” and “probably
preventable” across both sites, followed by Nerve injury and Hard tissue damage
representing 12.5% of cases in each category. Only 5.4% of the total Nerve injury

cases were “not preventable” and “probably not preventable”. 32.1% of the AEs were
“preventable” and 48.2% of the cases were “probably preventable” in the future. 16.1% of
the cases were either “probably not preventable” or “not preventable”. Only 3.6% of the
cases could not be classified for preventability (Table 2).

Assessed factors contributing to AEs

The most common contributing factor across both sites was “Person” (training, supervision,
and fatigue) (Site 1: 34.4%, Site 2: 28%), followed by “Patient-factors” (non-compliance,

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.
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unsafe practices at home, health literacy) (Site 1: 16.4%, Site 2: 18.0%), and professional-
professional collaboration (Site 1: 14.8%, Site 2: 16.0%). The least common contributing
factor was Environment (lighting, power supplies, noise, interruptions) across both the sites
(Figure 5). We conducted a subgroup analysis on the 12 AEs with the most frequently
occurring type, “Pain.” “Person” was the most common contributing factor, followed by
“Patient-factors”.

By phases of dental care, clarity of treatment plan, quality of the patients’ needs assessed
prior to treatment, and timeliness of treatment provided were common factors during pre-
procedure across both the sites. Level of provider’s expertise, level of supervision provided,
training of front-line providers, the necessity of the procedure, and adequacy of post-op
instructions were most commonly identified factors during the procedure. Adequacy of post-
procedure follow-up care provided by the team, adequacy of post AE follow-up provided

by the team, and patient adherence to post-op instructions, were commonly identified issues
during the post-procedure phase.

Discussion

This study found a wide range of AEs with “Pain” as the most frequent AE type

and Temporary, not moderate to severe harm (E1) was the most frequent AE severity
classification. “Person” (training, supervision, and fatigue) was assessed as the most
common contributing factor, presenting in about one third of the identified AEs. Most
importantly, we can actually prevent the vast majority of dental office based-originating AEs
as more than 80% of the identified AEs were preventable or probably preventable.

Determining pain as an AE can be challenging because it is usually associated with many
dental procedures and varies greatly depending on the procedure and several patient factors.
To reduce misclassification due to subjective assessment of pain, we further developed the
Pain guidelines at the start of this project further clarifying when post-procedure pain would
rise to the level of an AE. We also brought together a calibrated expert panel consisting of
senior dental faculty/co-investigators to confirm the type and severity classification.?! 40%
of the AEs in this study were classified as E1 (temporary, not moderate to severe harm), and
35% as E2 (temporary, moderate to severe harm). Because AEs in dentistry seem to be less
catastrophic, it is reasonable to expect that most dental AEs will likely fit into either E1 or
E2 categories.

Patient safety research in dentistry has been largely unexplored,3” and the analysis of

AEs and contributing factors have been rarely reported in the dental literature. Although
the identification and assessment of AEs is the first important step for improving patient
safety,38: 39 clinical dentistry has neither developed a comprehensive nor a standardized
system for reporting AEs.2L: 37 Our previous studies showed the feasibility of using EHR-
based triggers to identify and classify dental AEs from the patient records.® 21 Our dental
AE type and severity classifications helped us organize different types of AEs that the
patient may encounter during the treatment. In this study, we proceeded to assess various
contributing factors of the AEs, using data documented in the EHR, to determine the
people involved, the technology used, the organizational factors, the processes followed,

J Patfent Saf. Author manuscript; available in PMC 2024 August 01.
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the procedures performed, the dental practice environment and the outcomes achieved. This
holistic assessment is a crucial step for learning underlying system failures and creating and
disseminating recommendations for systems changes in future.40

An RCA is initiated when a patient suffers harm in association with dental treatment.
Examples of dental AEs that require RCA are the extraction of a wrong tooth, a patient
needing a bronchoscopy due to aspiration of a crown, and perforation of a tooth during

an endodontic procedure.2 AEs that may be suitable for RCA can be identified through
patient feedback, direct observation by the provider or staff, reviewing patient notes or
incident reports.#1: 42 Priority should be given to the occurrences that resulted in harm

but it is also worth considering investigating “near misses” or incidents that resulted

in minor harm (nicking of an adjacent tooth during restorative tooth preparation) or
temporary harm (paresthesia after tooth extraction that lasted for two weeks). Near misses
are incidents that could have resulted in harm but did not, either by pure luck or by

timely intervention. However, “near misses” are incidents that could, if repeated, cause
harm and may be a source for external investigations.*3 A large barrier for performing
RCA:s is the extensive time requirement.2” Information captured in EHR can potentially
provide information on contributing factors. Our eRCA approach demonstrated that RCA
classifications (contributing factors, timelines etc.) can be performed using EHR data. The
reduction in face-to-face interviews and manual data collection provides potential savings
in time and resources. By using principles of human engineering and engaging the system,
we have effectively addressed some of these barriers. We believe that our pragmatic analysis
protocol was able to identify some underlying (system) issues for many cases of harm and
may be used to supplement RCA process that include observations and interviews of key
individuals involved in the event.

In this study, we demonstrated the feasibility and importance of assessing contributing
factors that may have led to dental AEs across two institutions based on EHR information.
What we did is innovative, by combining a trigger method, and analyzing all events, versus
traditional RCA which tends to work on one event at a time. As such, this protocol may be
used differently than a traditional RCA, e.g., periodically, targeting a service line, a specific
type of AEs, etc., as such use is not possible with traditional RCA.

In order to become a learning organization,* we must understand our environment and learn
from safety events so that we can take actions that eliminate threats to patient safety. This
project is an important first step towards our long-range goal to build a sustainable dental
learning health system focused on providing patients with safe and effective oral healthcare
by advancing the dental patient safety initiative.4>

Limitations

The strength of this study is a systematic and system-based approach to identifying AEs
and assessing their contributing factors in the dental clinic. This approach is innovative for
the dental setting and will become even more feasible as dentistry shifts from small private
practice setting to large group practice models.#6 As such, generalization is currently not
possible. Additionally, patient safety research in the dental setting is still immature as most
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current work is descriptive. It is also difficult to generalize from existing studies because

of differences in underlying definitions, varying methodological approaches, and differing
patient populations. Because this study was a retrospective review of dental charts to identify
contributing factors of the AEs, the information from the EHR was limited to classifying

an AE and understanding system factors involved in several cases. Lastly, some AEs could
fit into multiple categories. By restricting the researchers to classifying AEs into only one
category for reporting purposes, it may not fully capture the nature and extent of the harm.

Conclusions

We leveraged data collected in the EHR to help measure Adverse Events (AEs) and used a
rapid, pragmatic protocol adapted from Root Cause Analysis (RCA) to help elucidate why
they occurred. We also used both the SEIPS and the IHI Model for Improvement as guiding
frameworks. “Pain” was the highest occurring AE and “Person” (training, supervision, and
fatigue), and “Patient” (non-compliance, unsafe practices at home, health literacy), were
the contributing factors associated with most AEs. Our results show that the vast majority
of AEs that occur in dentistry are preventable. An understanding of contributing factors
presents us with a unique opportunity to ensure dental care is safe for our patients.
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Figure 1:
Elements of the Patient Safety Initiative (AHRQ, 2003)
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Tools and Technology
- TT1: Instruments and

equipment used
during the procedure
- TT2: X-ray quality to
detect the perforation

- O1: Lack of accountability

- 02: Lack of protocol for managing adverse events
- 03: Lack of patient safety culture

- 04: Lack of policies on remediation requirement
after a slip/procedural error

ﬁerson S,

- P1: Provider's/ Dental Assistant's - 05: Time pressure (provider requires to treat more
lack of skill and/or experience in patients in less time)

performing the procedure - 06: Tensed interpersonal relationship between

- P2: Provider's lack of attention to provider and specialist

detect the perforation on x-ray - 07: Cultural and organizational acceptance of

- P3: Provider's reluctance to refer krrors
to a specialist

- P4: Provider's overconfidence in

@forming a complex procedure
External Environment

- EE1: Guidelines for managing
tooth perforations

- EE2: Guidelines for referral of
complex cases to specialists

- EE3: Protocols and policies
for adverse event
management and patient
safety

Internal Environment

- IE1: The factors around the dental
chair and inside the dental clinic
(distraction due to interference from
another source while performing the
procedure)

- IE2: Insufficient space for performing
procedures in the work area

Tasks
- T1: Complexity of the procedure

- T2: Failure to transfer the case to a
specialist

- T3: Familiarity with treating such cases
- T4: Lack of timely decision-making

- T5: Lack of interdisciplinary and
multidisciplinary communication

Figure 3:
Contributing factors associated with tooth perforation
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A fifty-three-year-old male patient presented to the clinic with pain in his lower left first molar
tooth. The tooth was determined to need a root canal treatment due to pulpal necrosis
(dying/dead nerve). An initial pulpotomy was performed and root canals accessed.
Approximately one month later, the patient returned, and the root canal treatment was
completed. After the root canal treatment, an abscess developed at the end of the root. Patient
was then prescribed antibiotics (Clindamycin 300 mg). When the abscess did not resolve, a root
canal re-treatment was planned and initiated two months after the initial root canal treatment.
During this re-treatment, a large perforation of the tooth at the pulpal floor was detected and
due to the poor prognosis, the tooth was extracted.

Evidence-based Summary:

After review of the patient’s chart and images, a timeline was created highlighting the initial perforation
at the time of initial treatment and a second, larger perforation during re-treatment. A perforated tooth
creates an inflammatory response in the surrounding tissue, which can lead to breakdown of the
osseous and peri-radicular tissues. Small perforations that are immediately filled to prevent bacterial
contaminations have a favorable prognosis. As such, a favorable outcome would have been likely if the
initial defect had been repaired immediately, preferably using a bioactive material. A timely response as
well as the size and location of perforation are all factors in the success of these repairs.

Figure 4:
Sample AE for identifying contributing factors using the SEIPS model
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Table 1:

Types of AEs based on location at two academic institutions

Page 18

Site 1 & Site 2 combined
Predoc | Residency clinic | Faculty Practice | External Total

Types of AEsbased on location N (%) N (%) N (%) N (%) N (%)
Allergy/Toxicity/Foreign Body response 0(0) 0(0) 0(0) 1(9.1) 1(1.7)
Aspiration/Ingestion of Foreign Body 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Infections 0(0) 3(9.1) 1 (50) 1(9.1) 5(8.5)
W-SPPs (Wrong-Site or Wrong-Procedure or Wrong-Patient) | 1 (7.7) 0 (0) 0 (0) 1(9.1) 2(3.49)
Bleeding 1(7.7) 3(9.1) 0(0) 1(9.1) 5 (8.4)
Pain 6 (46.1) 8 1 (50) 109.1) | 16(@27.0)
Hard tissue injury 2 (15.4) 6 (18.2) 0(0) 1(9.1) | 9(15.3)
Soft tissue injury 2 (15.4) 2(6.1) 0 (0) 5 (45.4) 9(15.3)
Nerve injury 1(7.7) 9 (27.4) 0 (0) 0 (0) 10 (16.9)
Other systemic harm 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
Other oro-facial harm 0 (0) 2(6.1) 0 (0) 0 (0) 2(3.4)
Other harm 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
TOTAL 13 33 2 11 59
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Table 2:

Types of AEs based on severity and preventability across 2 academic institutions
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AE categories Severity” Preventability
E1l, E2 G1,G2 FH,I AE preventable | AE not preventable | Not classifiable
Allergy/Toxicity/Foreign Body 1(1.7%) 0(0.0%) | 0(0.0%) 1(1.8%) 0 (0.0%) 0 (0.0%)
response
Aspiration/Ingestion of Foreign Body 0 (0.0%) 0(0.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Infections 5(8.3%) | 1(1.7%) | 0(0.0%) 5 (8.9%) 0 (0.0%) 0 (0.0%)
W-SPPs (Wrong-Site or Wrong- 1(1.7%) | 1(1.7%) | 0(0.0%) 2 (3.6%) 0 (0.0%) 0 (0.0%)
Procedure or Wrong-Patient)
Bleeding 5(8.3%) | 0(0.0%) | 0(0.0%) 5 (8.9%) 0 (0.0%) 0 (0.0%)
Pain 16 (26.7%) | 0(0.0%) | 0(0.0%) 12 (21.4%) 2 (3.6%) 1 (1.8%)
Hard tissue damage 1(1.7%) 8 (13.3%) | 0(0.0%) 7 (12.5%) 2 (3.6%) 0 (0.0%)
Soft tissue injury/Inflammation 7 (11.7%) 2(3.3%) | 0(0.0%) 5 (8.9%) 2 (3.6%) 0 (0.0%)
Nerve injury 9(15.0%) | 1(1.7%) | 0(0.0%) 7 (12.5%) 3 (5.4%) 0 (0.0%)
Other systemic harm 0 (0.0%) 0(0.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Other oro-facial harm 0 (0.0%) 2(3.3%) | 0(0.0%) 1(1.8%) 0 (0.0%) 1(1.8%)
Other harm 0 (0.0%) 0(0.0%) | 0(0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
*Severity:

E1 (Temporary NOT moderate to severe harm)

E2 (Temporary moderate to severe harm)

F (Transfer to ER)

G1 (Permanent NOT moderate to severe harm)

G2 (Permanent moderate to severe harm)

H (Harm required intervention to sustain life)

I (Death)
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