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Implementation of a surgical safety checklist for dental
implant surgeries in a prosthodontics residency program
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ABSTRACT
Statement of problem. Surgical safety checklists are commonly used in medical surgery to reduce
errors, yet they are rarely used in the dental office. Presently, research on the implementation of
surgical safety checklists in implant dentistry and user adherence is lacking.

Purpose. The primary purpose of this quality assessment study was to evaluate user compliance by
using a surgical safety checklist for dental implant surgeries in a postgraduate prosthodontics
program at the University of Connecticut School of Dental Medicine. The secondary purpose was to
identify and analyze the nature, number, and frequency of omitted items on the surgical safety
checklist.

Material and methods. All surgical safety checklists completed by 8 prosthodontic residents from
120 dental implant surgeries over the course of 1 academic year were collected as part of the
program’s quality assessment. Each surgical safety checklist contained 12 preoperative items and 14
postoperative items, giving a total of 26 items to be analyzed for each dental implant surgery. The
collected data were then analyzed for user compliance, as well as the nature, number, and
frequency of omitted items.

Results. Surgical safety checklists from 120 dental implant surgeries encompassing 262 implants
were accessed for the academic year cycle from July 2017 to June 2018. There were 6 additional
dental implant surgeries whose checklists were inaccessible. There was a 100% compliance rate for
surgical safety checklist completion by all 8 prosthodontic residents across 120 dental implant
surgeries. Within the checklists, the rate of incomplete responses or omissions was 2.4% (n=77). The
5 most commonly omitted items on the checklist by residents were preoperative photographs
(0.29%), postoperative analgesics or steroids (0.26%), preoperative oral antiseptic rinse (0.22%),
postoperative prescriptions (0.19%), and signed prosthodontic treatment plan forms (0.16%).

Conclusions. There was excellent compliance with the implemented dental implant surgical safety
checklist across 8 prosthodontic residents, and the number of omitted items was small. Surgical
safety checklists appear to be a straightforward method of helping prosthodontic residents in
their dental implant surgical training to provide consistent and high-quality safe treatment for
patients. (J Prosthet Dent 2019;122:371-5)
In recent decades, the risks,
errors, and surgical compli-
cations related to dental
implant surgeries have
increased throughout the
world.1 Reasons for this
include an increase in the
number of dentists with
varying experience in per-
forming implant surgeries,
an increased awareness of
dental implants among the
general population, and
increased treatment volume
by all dentists.2 As implant
surgery is an elective pro-
cedure with multiple steps,
it is the obligation of the
treating dentist to mitigate
all potential risks and ensure
that there are no surgical
errors associated with this
treatment. Most dental
implant surgeries around the
world are elective and occur
in an office (outpatient)
setting, where the treating
dentist is solely responsible

for ensuring all perioperative steps are followed.
Therefore, the likelihood of procedural errors and
subsequent complications may be higher and may
also have medico-legal consequences.2
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Medical errors have been largely classified as either
errors of omission (failure to do something that should
have been done) or errors of commission (doing some-
thing that should not have been done).3 In medicine, a
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Clinical Implication
With increasing numbers of dental implants being
placed globally by clinicians with varying levels of
experience, the potential for surgical errors also
increases. Implementing a surgical safety checklist
in training programs can help future clinicians
provide quality and safe treatment for their patients.
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surgical safety checklist is recognized as a straightfor-
ward, inexpensive, and effective way of reducing errors
that occur before, during, and after surgery.4-6 Specif-
ically, surgical safety checklists have been shown to
encourage communication within the surgical team,
ensuring that no part of the treatment is omitted or
forgotten and warning the treating doctor of potential
complications.3,7,8 The World Health Organization
(WHO) surgical safety checklist published in 2008 has
been tested at 8 sites globally, decreasing patient mor-
tality from 1.5% to 0.8% and inpatient complications
from 11% to 7%.5 The rate of performing essential pre-
operative tasks such as administering antibiotics, evalu-
ating vital signs, and confirming patient information
increased from 34.2% to 56.7% after the implementation
of the checklist.5 In a recent systematic review of surgical
adverse events, Anderson et al9 reported that adverse
events occurring before, during, or after surgery are
preventable and concluded that surgical checklists helped
deliver consistent care and improved patient safety.

In the United States, the Accreditation Council of
Graduate Medical Education has made patient safety a
mandatory component of resident education, and
numerous medical specialties have published their
experiences with incorporating patient safety into their
training programs.10 In a recent large-scale study from
a surgical training program, the use of a surgical safety
checklist helped improve communication in the oper-
ating room and reduced surgical complications after
high-risk surgery by more than 15%.11 In another
large-scale survey distributed to 118 surgical residency
program directors across various disciplines, 85% of
the program directors who responded (57) reported
that education in quality improvement is essential for
the future of surgery. The authors of this study
concluded that program directors recognized the
importance of quality improvement efforts in surgical
practice and the need to use quality assurance pro-
tocols for safety and consistency in surgical training.12

In dentistry, checklists have mostly been used to
prevent wrongful tooth extractions, track errors of
omission in fixed and removable prosthodontics, and
track quality assurance in the dental laboratory.6,13
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Presently, only 3 surgical safety checklists have been
published in the dental implant literature. Al Faraje14

published a series of treatment planning and proce-
dural surgical checklists in a textbook. Christman
et al15 developed a surgical checklist by using a Delphi
method survey administered to a panel of 24 board-
certified periodontists to determine whether
consensus existed regarding the critical steps involved
in implant placement. The authors concluded that
further research was needed to assess the acceptance
and effectiveness of this type of checklist in a clinical
setting. Bidra2 developed a surgical checklist for clinical
use, which included separate components for preop-
erative, intraoperative, and postoperative aspects of
dental implant surgery. This checklist included the
detailed surgical elements and steps often considered
consequential by clinicians. However, a validation of
this checklist has not been published.

To the author’s knowledge, no studies in the dental
literature have described the feasibility, acceptance,
compliance, or effectiveness of using a surgical safety
checklist in an outpatient environment or in dental edu-
cation. Therefore, the purpose of this quality assessment
study was to evaluate user compliance with a surgical safety
checklist for dental implant surgeries in a postgraduate
prosthodontics program at the University of Connecticut
School of Dental Medicine. The secondary purpose was to
identify and analyze the nature, number, and frequency of
omitted items on the surgical safety checklist.
MATERIAL AND METHODS

A surgical safety checklist2 was introduced in a post-
graduate prosthodontics program at the University of
Connecticut School of Dental Medicine in January 2017
to be used for all dental implant surgeries by all residents.
The purpose of this surgical safety checklist was to ensure
that all safety aspects of dental implant surgery were met
and to allow consistency and accountability in the pre-
operative and postoperative management of patients.
There were 12 preoperative items and 14 postoperative
items on each checklist (Tables 1 and 2).2 More than a
year after the implementation of the checklist, a quality
assessment study was conducted to analyze the compli-
ance and rate of data entry into the checklists. An insti-
tutional review board waiver and Health Insurance
Portability and Accountability Act (HIPAA) waiver was
first obtained for this study after assessment of human
subject research guidelines set forth by the university.
This was because the study was a quality assessment and
improvement study, and no patient-related information
was analyzed or recorded.

Using the database of electronic chart records avail-
able at the University of Connecticut School of Dental
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Table 2.Description of postoperative surgical safety checklist used by
prosthodontics residents in this study

Item
Check
Off

Postoperative local anesthetics (long duration/short duration)

Use of ice pack extraorally to minimize swelling

Postoperative radiograph

Postoperative photographs

Blood pressure reading (with time of recording)

Postoperative analgesics/steroids (if needed)

Prescriptions for antibiotics, analgesics, and antiseptic mouth rinse

Video/verbal postoperative wound care patient instructions

Written postoperative wound care patient instructions

Recording patient’s updated mobile phone number for follow-up
phone call

Adjustment of interim fixed or removable partial denture or occlusal
device (if necessary)

Delivery of sterile gauze in the mouth and to take home to maintain
hemostasis

Scheduling patient’s follow-up appointment

Entry of implant and bone graft material records into patient chart
record

Table 1.Description of preoperative surgical safety checklist used by
prosthodontics residents in this study

Item Check Off

Review and update changes to medical/dental history

Signed prosthodontic treatment plan form

a. Consent for oral anxiolysis

b. Consent for teeth extraction (in immediate implant situations)

c. Consent for implant surgery

d. Consent for bone grafting (if needed)

e. Consent for sinus membrane lift (if needed)

Availability of prosthetic guide (“surgical guide”)

Availability of updated radiographs/CBCT images

Preoperative photographs

Blood pressure reading (with time of recording)

Oral anxiolysis medication (if needed)

Preoperative antibiotics

Preoperative analgesics (if needed)

Administer local anesthetics (long duration and short duration)

Preoperative oral rinse with chlorhexidine

Table 3.Description of the total number of dental implant surgeries and
surgical safety checklists from electronic chart records accessed from
June 28, 2017, to June 28, 2018

Total number of prosthodontics residents 8

Total number of records with dental implant surgeries performed 126

Total number of accessible records 120

Total number of dental implants placed 262

Total number of surgical safety checklists available in the
electronic chart records (indicator of compliance)

120

Total number of 6-implant surgeries 5

Total number of 5-implant surgeries 5

Total number of 4-implant surgeries 12

Total number of 3-implant surgeries 5

Total number of 2-implant surgeries 46

Total number of 1-implant surgeries 47

Table 4.Description of the total number of omissions in a surgical safety
checklist with respect to the number of implants placed at time of
surgery

Type of Surgery
Number

of Surgeries
Number

of Omissions

Percentage
of Total

Omissions (%)

1-implant surgery 47 31 40.25

2-implant surgery 46 33 42.85

3-implant surgery 5 3 3.89

4-implant surgery 12 4 5.19

5-implant surgery 5 3 3.89

6-implant surgery 5 3 3.89
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Medicine, all patients who had dental implants placed in
the postgraduate prosthodontics program by 8 residents
during the calendar year June 28, 2017, to June 28, 2018,
were identified. Each of these electronic chart records
was accessed to identify whether there was a scanned
copy of a surgical safety checklist and whether the results
were recorded in a yes/no format. Thereafter, each of the
checklists was analyzed for any missing items. There
were 12 preoperative items and 14 postoperative items
on each checklist, giving 26 items per checklist for data
collection related to compliance and omissions. The
number of implants placed at the time of surgery was
also recorded for each checklist. All data were recorded
into a standardized data spreadsheet (Excel; Microsoft
Corp), and the data were analyzed.

RESULTS

A total of 126 electronic health records were identified for
patients who had dental implant surgeries performed
Remiszewski and Bidra
over the course of 1 academic year at the postgraduate
prosthodontics program at the University of Connecticut
School of Dental Medicine. Of these, 6 records were not
accessible for reasons such as patient inactivation or chart
access restriction and electronic errors related to access.
From the 120 available electronic records, a total number
of 262 dental implants were placed by 8 prosthodontics
residents. In each of these electronic records, a scanned
copy of the surgical safety checklist was accessible,
indicating a 100% compliance rate for usage and sub-
mission by the prosthodontics resident (Table 3).

There were 5 surgeries where 6 implants were placed, 5
surgeries with 5 implants, 12 surgeries with 4 implants, 5
surgeries with 3 implants, 45 surgeries with 2 implants, and
47 surgeries with 1 implant (Table 4). When attempting to
analyze the rate of omissions in relation to the total number
of dental implants placed per surgery, linear correlations to
draw statistical comparisons were not found.

Of the 3120 items from all the checklists evaluated, 77
responses were omitted for a 2.4% rate of incomplete
responses (omissions). This accounted for an omission
THE JOURNAL OF PROSTHETIC DENTISTRY



Table 5.Description of 77 omissions encompassing 22 items in
descending order

Checklist Item Omitted
Total Number
of Omissions

Percentage of
Total Omissions

(%)

Preoperative photographs 9 11.69

Postoperative analgesics/steroids (if
needed)

8 10.39

Preoperative oral rinse with chlorhexidine 7 9.09

Prescriptions for antibiotics, analgesics,
and antiseptic mouth rinse

6 7.79

Signed prosthodontic treatment plan form 5 6.49

Availability of updated radiographs/cone
beam computed tomography (CBCT)
images

5 6.49

Availability of prosthetic guide (“surgical
guide”)

4 5.19

Blood pressure reading (with time of 4 5.19
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rate of 0.64% per checklist. The 5 most commonly
omitted items from the checklist by residents were pre-
operative photographs 0.29% (n=9), postoperative anal-
gesics or steroids 0.26% (n=8), preoperative oral
antiseptic rinse 0.22% (n=7), postoperative prescriptions
0.19% (n=6), and signed prosthodontic treatment plan
form 0.16% (n=5) (Table 3). The 5 most commonly
omitted responses accounted for 45% (n=35) of the total
omitted responses (Table 5).

No correlation was found between the number of
omitted responses and the year of training for a resident
(year: 1, 2, or 3) or the month in which the surgeries were
performed. However, it was apparent that with an
increased number of surgeries, the number of omissions
increased for both categories.
recording)

Administer local anesthetics (long
duration and short duration)

4 5.19

Use of ice pack extraorally to minimize
swelling

3 3.90

Blood pressure reading (with time of
recording)

3 3.90

Recording patient’s updated mobile
phone number for follow-up phone call

3 3.90

Entry of implant and bone graft material
records into patient chart

3 3.90

Review and update changes to medical/
dental history

2 2.60

Postoperative photographs 2 2.60

Video/verbal postoperative wound care
patient instructions

2 2.60

Scheduling patient’s follow-up
appointment

2 2.60

Oral anxiolysis medication (if needed) 1 1.30

Preoperative analgesics (if needed) 1 1.30

Postoperative local anesthetics (long/short
duration)

1 1.30

Postoperative radiograph 1 1.30

Adjustment of interim fixed or removable
partial denture or occlusal device (if
necessary)

1 1.30

Note that 4 items did not have any omissions.
DISCUSSION

The main purpose of this quality assessment study was to
evaluate the resident’s compliance with a surgical safety
checklist for dental implant surgeries in a postgraduate
prosthodontics program. Prosthodontics residents pre-
sented a unique opportunity to study user compliance
because of their natural inclination toward learning and
improvement, focus on precision and quality, diversity of
approach, and diversity of patient treatment. The medical
literature has shown that clinicians who perform the
same procedures routinely and frequently (known as
high-volume clinicians) have fewer complications than
clinicians who do not perform the same number of
procedures routinely.16-18 In this regard, prosthodontics
residents can be considered as low-volume clinicians for
performing dental implant surgeries as they perform
various other procedures during their training. In addi-
tion, prosthodontics residents are in training and can be
regarded as inexperienced clinicians compared with
experienced clinicians who routinely perform high-vol-
ume procedures. Therefore, using a surgical safety
checklist in a residency program may help standardize
the multifaceted procedure of dental implant surgery,
compensate for any lapses in human memory and
attention, reduce or eliminate errors, and offer a consis-
tent predefined standard of practice across all residents.
Recently introduced educational standards for prostho-
dontics residents in the United States mandate training
in the surgical placement of implants at a competency
level19; thus, early adoption of a surgical safety checklist
can improve patient safety and quality of treatment.

In dental implant surgery, common examples of errors
of omission include failure to create a treatment plan,
failure to obtain patient’s informed consent, failure to
obtain vital signs, failure to obtain or review proper ra-
diographs, and failure to use a prosthetic guide. Common
examples of errors of commission include prescribing
incorrect medication or dosage, use of incorrect biologic
THE JOURNAL OF PROSTHETIC DENTISTRY
materials, inappropriate implant placement site, and
treatment other than that consented to. Negligence is the
primary cause of medico-legal litigation against dentists
involved in dental-implanterelated complications.1 When
used in a training program, surgical checklists could help
inexperienced clinicians prevent complications and also
foster a philosophy of practicing safety and high-quality
treatment by using checklists in their future private
practices. As patient safety and improved access to
educational tools are an increasing focus of educational
teaching programs, a surgical safety checklist is an
excellent way for novice clinicians to improve their skills
in implant placement.4,20

Overall findings from this study showed excellent
compliance with the surgical safety checklist across 8
residents with varied levels of clinical experience, age,
and sex. Various explanations for the 77-item omissions
Remiszewski and Bidra
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observed in this study are possible. In surgeries with
nonapplicable items, there is a potential for leaving the
field blank instead of writing “not applicable.” Some
residents may have omitted to check off preoperative
photographs because they had photographs from the
initial patient visit. Another likely scenario could have
been, if the patient had teeth extracted, there could have
been photographs before the teeth were extracted but
not of the healed ridge before implant placement. One-
implant surgeries, despite being less time-consuming
and less complex, had a higher rate of omissions than
more complex surgeries such as 5-implant or 6-implant
surgeries. This is probably because of the higher sample
size in this group. Further research is needed to draw
definitive conclusions.

Some advantages of the surgical safety checklist used
in this study include its simplicity, scientific basis, cost-
effectiveness, and user compliance.4-6 The disadvantages
of the surgical checklist include the additional time
required to complete the checklist and the availability of
the checklist during the time of surgery.2 However,
findings from the present study indicate that the addi-
tional time (few minutes) required to complete the
checklist did not affect user compliance. These findings
appear promising and serve as a first step in assessing
and confirming compliance across various users. The
present study provides foundational information as to
whether a surgical safety checklist is feasible or even
necessary in a formal training program for implant sur-
gery. These findings showed that they were well received
by the residents, as indicated by the 100% compliance
rate and low rate of omissions at 2.4%. Future studies in
different residency programs across different disciplines
would be needed to study user compliance and user
satisfaction with the checklist. In addition, future studies
should compare patient outcomes with and without the
use of surgical safety checklists by either a randomized
clinical trial or through retrospective chart reviews.
Prosthodontics residency programs are uniquely qualified
to conduct these studies because of their traditional focus
on precision and quality and their contemporary focus on
implant surgery.

CONCLUSIONS

Based on the findings of this clinical study, the following
conclusions were drawn:

1. There was excellent compliance related to the
implemented dental implant surgical safety checklist
across 8 prosthodontic residents, and the number of
omitted items was small.

2. Surgical safety checklists appear to be a straight-
forward way of helping prosthodontic residents in
their dental implant surgical training to provide
Remiszewski and Bidra
consistent, safe, and high-quality treatment for
patients.

3. This is the first study in the dental implant literature
to assess the feasibility, acceptance, and compliance
of using a surgical safety checklist. Future studies are
needed to validate the findings of this study and to
study patient outcomes resulting from the use of
surgical safety checklists.
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