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1 | INTRODUCTION

In contemporary periodontology and implantology, the decision-
making process should take into consideration the clinical effects of
several procedures and therapies. Once research findings of these
treatment approaches become available, those originating from well-
designed, quality-assured studies are usually combined with the pa-
tient’s needs/conditions and the clinician’s expertise and skills to form
the basis of treatment planning, that is, an evidence-based treatment
approach.r™ As part of one of these three important components,
patient-reported and -centered outcomes became an important tool
in both assessment of the short-term impact of therapy of currently
available treatment procedures (ie gold standard and alternative ap-
proaches), and on the implementation of new methods or philoso-
phies.>* Basically, the objectives of these “primary endpoints” are to
quantify patients’ perceptions of treatment and answer some of the

questions posed by them prior to treatment delivery, for instance:

e Patient preferences: “Are there other alternative options to the
one considered as the best for my case?” “What are the differ-
ences between them?”

e Adverse effects: “Will the treatment cause any type of discom-
fort, pain, tenderness, swelling, or hematoma/ecchymosis?”
“Does it lead to functional limitations in terms of chewing and
food deglutition?” “And if yes, how long will they last?”

e Treatment costs: “What are the costs involved with treatment

options?”

As highlighted in the introductory article of this volume of
Periodontology 2000, the periodontal definitions of error (“an action or
practice originated of an unintended deviation of the preestablished
objectives and precision of a treatment procedure, caused by an acci-
dent, imprudence, inadequate adherence to the original surgical proto-
col [i.e., incorrect ‘knowledge transfer’ of evidence to clinical practice],
or technical skills”), complications (“those unexpected intercurrences
occurring during or after the execution of a treatment procedure that
have potential of modifying or jeopardizing the wound healing pro-
cess and the anticipated effect of treatment”), harms (“mechanical,
chemical or thermal injuries or damages inflicted to the periodontal
tissues”), side effects (“those unexpected effects and events occurring
following the delivery of a procedure or therapy”), and adverse events
(“unexpected and undesirable detrimental events occurring following
the delivery of a procedure or therapy”) have not been defined so far.”

The occurrence of errors, complications, and adverse effects
may occur as a consequence of single or multiple events related to
the clinician (most of the time) and/or the patient. Moreover, with the
development of the internet and the possibility of making new publi-
cations available on online platforms, the number of periodontal and
implant dentistry research papers has been increasing considerably.
However, has the number of publications reporting on errors, com-
plications, and adverse effects/events increased in a similar fashion?
No, it has not. Apparently, the amount of dental literature on these
undesirable outcomes has not been as prolific as that obtained for
conventional primary periodontal outcome measures. Accordingly,

this reduced amount of information gives room for the formulation
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of two other additional questions: Why is there a lack of evidence
regarding errors and complications and adverse effects in periodon-
tology and dental implantology? And what is the value of reporting
undesirable treatment outcomes (if there is any)? This paper aims
to explore these and other noteworthy methodological aspects, to
enlighten their impact on the selection of the best (or most appropri-
ate) “gold standard” periodontal/implant-related treatment options,

and on the overall decision-making process.

2 | THE IMPORTANCE OF REPORTING
ERRORS AND COMPLICATIONS IN
CLINICAL RESEARCH

The quantification of adverse events may vary according to the dis-
ease or patient’s condition, the complexity of the procedures, and
the professional’s knowledge and skills. A recent survey conducted
in two US dental schools and one multispecialty large group practice
listed the most common adverse events (and respective procedures)
occurring in dentistry®: (a) an inability to swallow (dental anes-
thesia)®; (b) severe tachycardia and light-headedness and chronic
trauma to tongue from margin of dental restoration (dental filling)®;
(c) persistent bleeding and involuntary trauma to soft tissue remote
from the surgical site (dental extraction)®; (d) persistent traumatic
ulcer (use of a lower partial removable denture)’; (e) development of
wounds after a traumatic dental procedure and bone damage (dental
implant surgery)é; and (f) oral soft tissue laceration from loose wires
(orthodontic procedure).® However, the issue of whether the report-
ing of adverse effects or not is important, although straightforward
and somehow obvious, deserves some additional insights. According
to the World Health Organization,” the primary purpose of reporting
errors is to improve patient safety (ie “freedom of accidental inju-
ries”), in order to: (a) offer valuable evidence achieved by detailing
and examining similar cases that shall be used by others (ie research-
ers, clinicians, academic institutions, and industry) to clarify common
underlying reasons linked to the occurrence of adverse events’; and
(b) advance future decision-making processes by implementing al-
ternative or new treatment strategies that may be used to prevent or
reduce the risk of detrimental events.” The occurrence or reporting
of an adverse event, per se, does not improve safety, but this may be
considered the first step to promote the above-mentioned modifica-
tions to treatment planning.”®

Moreover, it should be noted that the reporting of adverse
events needs to be accompanied by a critical analysis (statistical or
not) of the potential reasons linked to the occurrence of the condi-
tion and its potential impact on the treatment outcomes. The use
of classification systems or even scales (eg the visual analog scale)
may allow the standardization and quantification (extension and
severity) of adverse events, and this information may be applied
to advance the knowledge of the profession.”’ However, the use
of classification systems may be challenging because some types
of adverse events may not fit into only one category, thus clinical
research should be documented as much as possible to include all

adverse effects occurring during the course of the applied treat-
ment approach.” Consequently, it is extremely important that “the
lessons learned” with the occurrence of errors should not remain
stuck in a patient’s files” (ie they should be shared with the dental
community).

3 | ADEQUATE REPORTING OF
ERRORS AND COMPLICATIONS IN
PERIODONTOLOGY AND DENTAL
IMPLANTOLOGY: THE MISSING LINK

Adequately reporting the occurrence of adverse events (ie, adverse
effects, errors, and complications) is necessary and important for
clinical practice, and different areas of medicine have struggled with
this for a long time.1%* For instance, numerous publications have
stressed the need for a comprehensive report on treatment errors
and complications,'®Y? but why are they “missing” in the literature
compared with the data on the treatment’s primary outcomes of in-
terest? And why is this important?

It has been argued that the restricted amount of information on
adverse effects and complications in randomized clinical trials might
be associated with different reasons, such as: (a) negligence as aresult
of ignorance, when the design of a study ignored or underestimated
the collection of these effects?®; (b) “willful” negligence, as a result
of a neglected or deficient collection of information®; (c) potential
data restriction because of the occurrence of zero events or a very
restricted number of adverse effects?’; (d) distortion resulting from
a partial/biased report of research findings and misinterpretation of
the available literature?®; and even (e) silence (ie when the authors
purposely opted to offer a “selective reporting” and do not provide
further details).?° Although negligence resulting from ignorance
might hamper the overall quality of a study, it is certainly less critical
than the deliberate option of not collecting, for any particular reason,
some important outcomes of treatment (ie selective data collection)
during follow-up. It is well known that most papers published in den-
tal journals are originally part of masters or PhD theses and, because
of publication restrictions (ie the number of words contained in the
print version), not all of the available information can be presented
in the final printed document.?%?! For instance, a recent case study
on the use of Orlistat (ie a drug indicated for obesity management
marketed with the trade name of Xenical) found that unpublished
clinical study reports (ie those reports that review the methodol-
ogy and outcomes of clinical studies requiring selling approval in the
USA [by the US Food and Drug Administration] and Europe [by the
European Medicines Agency]) provided by Roche (Genentech) dis-
played ampler and more detailed data of adverse events/harms than
those available in the papers published in scientific/academic jour-
nals.?* Thus, some important parts of the research, such as the com-
plete reporting of wound healing adverse events, can be collected
and made available as “online supplemental materials/appendixes”
that can be consulted anytime.20 With respect to data distortion,
this causes a more problematic impact than data restriction?® or data
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interpretation of expert opinion-based literature (ie commentaries,
editorials, guidelines, and consensus statements),20 as it may involve
data manipulation (ie alteration of results to reach or not “statistical
significance” about the potential harms of a certain therapy). Finally,
silence on the safety or indications of a treatment approach or a
drug, because of marketing reasons, has been reported in the liter-
ature as well. 292223

Moreover, it should be noted that interpretation of the clinical
impact of adverse effects and complications on the primary out-
comes of interest (ie, those clinically relevant for the condition of
interest) is extremely problematic when the information available in
a randomized clinical trial or systematic review (ie the most appro-
priate and powerful designs of study for the evaluation of treatment
interventions) was not reported in detail. The extension of some of
these issues has not been investigated in periodontology or dental
implantology so far, but a clear example can be found in a publication
that evaluated the reporting of adverse events in surgical trials pub-
lished in the Annals of Surgery, JAMA Surgery, and the British Journal of
Surgery.?* The authors of this review found that the lack of definitions
and sparse reporting on trans-surgical complications can compro-
mise the judgment and interpretation of studies dealing with these
and other postsurgical adverse events.?* Although the importance
of reporting harms/adverse effects has been recognized by the most
important methodological statements of interventional research (the
Consolidated Standards of Reporting Trials?® and the Preferred Reporting
Items for Systematic Reviews and Meta—AnaIy56526), detailed informa-
tion of their severity and impact on treatment results may not be
adequately reported in a published paper.'®¥ However, rendering
clear definitions of the conditions of interest and quantifying severity
(eg amount of post-treatment bleeding or extension of suture dehis-
cence) into some categories (eg mild, moderate, or severe) may not
be an easy task. Despite that, it should be considered that partial
data reporting does not allow precise evaluations of both the posi-
tive and negative effects of procedures, a condition that may inflate
or underestimate the treatment benefit/harm estimation (ie whether
the clinical benefits promoted by therapy outweigh the potential for
harm).>%’ Correspondingly, incomplete wound healing adverse events
reports can imprudently have a direct influence on the interpretation
of the efficacy of clinical trials or even the calculation of pooled esti-
mates (ie meta-analyses), leading clinicians to consider less adequate
treatment options, during the decision-making process, as the most
effective ones for the condition the patient has.* Consequently, the
definition of treatment success should be based on a delicate bal-
ance between reporting treatment success (ie findings of the clinical
outcomes of interest) and the impact of patient-reported outcomes,
such as adverse effects, aesthetics, and function. This combination
will provide the net benefit rating of a procedure. 272

The importance of collecting data on patient-reported outcomes
in periodontology and dental implantology has been thoroughly rec-
ognized in the literature.»?”~38 Patient-reported outcomes can be
defined as the information obtained from the patient’s self-report
about their own health conditions that has not been collected or in-
terpreted by other personnel involved with the study (ie clinician,
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nurses, staff, etc.).®?

The use of patient-reported outcomes provides
a qualitative evaluation of “subjective outcomes”, such as chewing
discomfort, edema, and pain, that could be quantified by patients
and converted into measurable scales.??323738 The visual analog
scale is probably the most used tool for assessing the levels of dis-
comfort and pain following different modalities of nonsurgical and
surgical periodontal treatment.?®293237.38 4owever, McGuire et al, 2
in a commentary published in the Journal of Periodontology, stated
that the use of patient-reported outcomes may be limited when de-
signing a randomized clinical trial because “patient responses may be
influenced by knowing the nature of their treatments and by subtle
cues from investigators”. Based on that, the authors highlighted the
importance of cautiously taking into consideration the selection and
design of the patient-reported outcomes scales of interest for the
study, as well as the way these qualitative scales are administrated,
to prevent unwanted introductions of error or biases.?®

As reported above, the adherence of a study protocol to the
standard Consolidated Standards of Reporting Trials or Preferred
Reporting Items for Systematic Reviews and Meta-Analyses state-
ments, per se, does not indicate the need and importance of report-
ing wound healing adverse events details (these statements simply
identify the need of reporting “all important adverse events or side
effects in each intervention group”).2>2® However, extensions of
these statements have been developed to include a better appraisal
of harms*®*! (Table 1). These aim to improve data presentation and
overcome the use of the most “common poor reporting practices
for harms-related data” (as stated in the Consolidated Standards of
Reporting Trials Extension for Harms),*® such as “using generic or
vague statements, such as ‘the drug was generally well tolerated’
or ‘the comparator drug was relatively poorly tolerated”,*® “failing

»40 «

to provide separate data for each study arm”,”” “providing summed

numbers for all adverse events for each study arm, without separate

n40 «

data for each type of adverse event”,”” “providing summed numbers

for a specific type of adverse event, regardless of severity or seri-

»40 «

ousness”,” “reporting only the adverse events observed at a certain

frequency or rate threshold (for example, >3% or >10% of partic-

n40 «

ipants)”,*” “reporting only the adverse events that reach a P value

threshold in the comparison of the randomized arms (for example,
P <0.05)"%° “reporting measures of central tendency (for example,

means or medians) for continuous variables without any information

on extreme values”,*® “improperly handling or disregarding the rel-

ative timing of the events, when timing is an important determinant

» 40 «

of the adverse event in question”,”” “not distinguishing between pa-

tients with one adverse event and participants with multiple adverse

n40 «

events”,” “providing statements about whether data were statisti-

» 40

cally significant without giving the exact counts of events”,™ or “pro-

viding statements about whether data were statistically significant
without giving the exact counts of events”.*°

Although it should be clear that any unexpected outcome, even
slight, should be explained in detail, authors should also noticeably
state in the results when no wound healing adverse events/compli-
cations occurred.*? In addition, it is important to expand the reli-

ability and clearness of papers reporting the occurrence of errors
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TABLE 1 Itemsincluded in the CONSORT*® and PRISMA* Statements Harm Extensions

CONSORT*

Title and abstract
abstract should so state”

Introduction
should so state”

Material and Methods

“If the study collected data on harms and benefits, the title or

“List addressed adverse events with definitions for each (with
attention, when relevant, to grading, expected versus unexpected

PRISMA*

“Specifically mention ‘harms’ or other related
terms, or the harm of interest in the
review”

“If the trial addresses both harms and benefits, the introduction

“Specify how zero events were handled, if
relevant”

events, reference to standardized and validated definitions, and

description of new definitions)”

“Clarify how harms-related information was collected (mode of data
collection, timing, attribution methods, intensity of ascertainment,
and harms-related monitoring and stopping rules, if pertinent)”

“Describe plans for presenting and analyzing information on harms
(including coding, handling of recurrent events, specification of
timing issues, handling of continuous measures, and any statistical

analyses)”

Results

“Describe for each arm the participant withdrawals that are due to
harms and their experiences with the allocated treatment”

“Provide the denominators for analyses on harms”

“Present the absolute risk per arm per adverse event type, grade, and
seriousness, and present appropriate metrics for recurrent events,

“Define each harm addressed, how it was
ascertained (e.g., patient report, active
search), and over what time period”

“Describe any assessment of possible
causality”

continuous variables, and scale variables, whenever pertinent”
“Describe any subgroup analyses and exploratory analyses for harms”

Discussion

“Provide a balanced discussion of benefits and harms with emphasis

on study limitations, generalizability, and other sources of

information on harms”

Abbreviations: CONSORT, Consolidated Standards of Reporting Trials; PRISMA, Preferred Reporting Items for Systematic Reviews and

Meta-Analyses.

and complications/wound healing adverse events, especially within
those that are industry sponsored.*>*® There is evidence in the

[*4%and dental®®>! literature that studies reporting con-

medica
flicts of interest appear to be more likely to report better results
when compared with studies not reporting conflicts of interest.
These findings also reinforce the need for improving the reporting

of wound healing adverse events.

4 | EFFICACY TRIALS VS EFFECTIVENESS
STUDIES AND THEIR IMPACT ON THE
ASSESSMENT AND REPORTING OF
PERIODONTAL AND IMPLANT TREATMENT-
RELATED RISKS AND COMPLICATIONS

Efficacy trials vs effectiveness studies: How different are they?
Irrespective of the type of study design (ie, randomized clinical
trial, controlled clinical trial, case series, or case report) clinicians
take into consideration to support their treatment plan during the
decision-making process, without a doubt these terms (“efficacy”
and ‘effectiveness’) share one thing in common: they both reflect the
results (or efficiency) of what a treatment approach can deliver for
the patient.3 The final goal of any periodontal and implant-related
procedure is the achievement of the foreseen/expected outcomes
of therapy (ie, predictability of treatment), to provide the patient a

healthy state “as close as possible” to a “pristine” periodontal/peri-
implant tissues condition.>*

In this modern era of “evidence-based decision-making”, when
systematic reviews of randomized clinical trials have become one
of the primary types of study used for the selection of the best
available treatment options for intervention procedures, the ques-
tion remains: Are systematic reviews of interventions clinically ef-
ficient in gathering information of treatment complications/adverse
effects? The instantaneous answer to this simple question for sure
should be “Yes” because it is expected that “high quality systematic
reviews” should report on complications and adverse effects as well.
However, the preferable type of study used as the source of infor-
mation (ie randomized clinical trial) may not provide the definitive
information (or in other words, the real-world clinical scenario) on
this issue.® As an experimental example, it would not be feasible for
this Periodontology 2000 paper to search the literature for all rele-
vant randomized clinical trials, on the diverse nonsurgical and sur-
gical periodontal and implant-related treatment approaches, just to
provide a report on the real prevalence of adverse effects/compli-
cations. Consequently, a selection of recent systematic reviews in-
cluding at least five randomized clinical trials was used to exemplify
the prevalence of adverse events caused by some periodontal and
implant-based therapies (Table 2).2737:38:52-¢0 O one hand, it could
be identified that the majority of randomized clinical trials included

in most of these systematic reviews?”3738:52-56.58.60 (iq not describe
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TABLE 2 Percentage of randomized clinical trials included into SR that reported the occurrence of wound healing adverse events

Study Treatment approach

Infrared lasers for the treatment of
periodontitis

Chambrone et al?”

Chambrone et al*? aPDT for the treatment of
periodontitis and peri-implantitis

Clementini et al®® Minimally invasive periodontal
surgeries (vs other techniques or
associated with biomaterials)

Matarasso et al>*

Periodontal regeneration of
intrabony defects (use of enamel
matrix derivative and bone grafts)

|37,38

Chambrone et a Root coverage

ISS

Cairo et a Soft tissue augmentation at implant

sites

Avila-Ortiz et al*® Alveolar ridge preservation

Naenni et al®’ Lateral ridge augmentation prior to
implant placement

Thoma et al*® Lateral ridge augmentation
performed simultaneously with
implant placement

Urban et al®’ Vertical ridge augmentation

Chan et al®° Surgical approaches to treat

peri-implantitis

RCTs reporting WHAE
14.28% (4/28 RCTs)

3.84% (1/26 RCTs)

40.00% (4/10 RCTs)?

0% (0/12 RCTs)

31.25% (15/48 RCTs)

14.28% (2/14 RCTs)

18.18% (4/22 RCTs)

50% (8/16 RCTs)®

The number of trials was not
reported (NR/16 RCTs)°

100% (6/6 RCTs)?

Not available (5 RCTs)”

Types of WHAE reported (treated sites)®

Pain, bleeding, or swelling (nonsurgical
treatment); swelling (surgical treatment)

Pain (nonsurgical treatment of residual sites)

Discomfort/pain (usually up to 1 wk)

The included RCTs did not report the occurrence
of WHAE

Occurrence of an early discomfort (up to 2 wk
after treatment) with or without pain/
swelling, flap dehiscence, biomaterial
exposure

Mucositis and provisional restoration
detachment

Discomfort, edema, inflammation, soft tissue
graft necrosis, alveolar osteitis

Discomfort, edema, pain, ecchymosis, soft tissue
dehiscence, membrane exposure, acute
infection with loss of the majority of graft
material and bone block exposure

Soft tissue dehiscence, membrane exposure, and
implant exposure

Flap dehiscence, wound dehiscence, membrane
exposure, perforation of soft tissue expander,
titanium mesh exposure, abscess, infection,
and fistula

Information on WHAE was not reported/
recorded

Abbreviations: aPDT, antimicrobial photodynamic therapy; NR, not reported; RCT, randomized clinical trial; WHAE, wound healing adverse events.

2Outcomes of procedures involving donor sites were not included in the table.

®The review included different types of studies, but only the data from randomized clinical trials were included in this table.

the occurrence of wound healing adverse events. On the other hand,
two systematic reviews included a large number of randomized
clinical trials reporting on adverse events (at least 50% of included

5759 the occurrence of ad-

trials).57’59 Interestingly, in both reviews,
verse events, apparently, seems associated with the extension and
complexity of the treatment procedures (ie lateral and vertical ridge
augmentation). Thus, another question arises: Why?

It can be argued that efficacy trials have been associated “to
the probability of benefit to individuals in a defined population
from an intervention administered under ideal conditions”, while
effectiveness studies involve “the impact in real-world situations
by assessing the benefit of an intervention provided to typical in-
dividuals by the average practitioner under ordinary conditions”.>%?
Efficacy trials are undeniably relevant for the establishment of the
best treatment options (cost-benefit ratio). However, the use of ran-
domized clinical trials may not be that advantageous to answer the
main enquiries regarding unusual adverse events because: (a) well-

designed randomized clinical trials are usually conducted under very

stringent methods, in terms of patient selection (inclusion criteria),
interventions (standardized procedures), and personnel (calibrated
and well-trained clinicians), in order to improve the homogeneity of
procedures and reduce the number of unexpected adverse events;
and (b) sample size calculation for periodontal and implant-related
randomized clinical trials usually requires the inclusion of a very
“restricted number of patients” (ie usually 10-40 participants dis-
tributed across each treatment arm, with few trials including more
than 50 patients)?”37:38:52-6062 compared with medical drug-testing
randomized clinical trials that may involve hundreds of patients.“’65
Thus, obtaining a sample of periodontal patients experiencing “the
adverse effects of interest” may not be easily available for analysis.
Consequently, outcomes gathered from private practice retrospec-
tive studies (ie case series and case-control studies) may assist in an-
swering these questions and fill the gap of knowledge on the factors
influencing the occurrence of adverse events. Despite their meth-
odological limitations (ie lack of standardized analysis, treatment
methods, and data compilation), these may offer a larger amount of
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information because of their retrospective nature and potential in-
clusion of larger samples of patients (>100).6¢-%7

These conditions, per se, are extremely relevant for the clinical
practice (in the end this is what really matters to the clinician and
the patient) as they can allow a better understanding of the behavior
and management of the most common and unusual wound healing

adverse events.

5 | CONCLUDING REMARKS

To address the problem of lack of evidence regarding errors and
complications in periodontology and dental implantology, the
appraisal of adverse events should be described in detail in any
published paper (ie in the same way authors do for the primary
treatment outcomes of interest). The adverse events (ie errors,
complications, harms, and adverse effects) of interest should be
clearly defined, as well as their severity and extension. When
deemed feasible, the influence of the results of patients/sites expe-
riencing wound healing adverse events should be explored during
the calculation of the statistical analyses. For studies reporting few
events and where it might not be possible to run such estimates,
subgroup reports (ie results of patients with and without wound
healing adverse events) should be presented separately (ie mean
values with confidence intervals or percentages). This will improve
the consistency and robustness of reports, allow better interpreta-
tion of the clinical impact of wound healing adverse events on the
results of therapy, and assist clinicians during the decision-making
process (in other words, this will allow an individualized selection
of the most appropriate treatment approaches for each patient and

disease or condition of interest).
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