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ABSTRACT 

The occurrence of errors, complications and adverse effects may occur as a consequence of 

single or multiple events related to the clinicians and / or the patient, as well. Apparently, the 

amount of dental literature on these undesirable outcomes has not been as prolific as those 

obtained for the conventional primary periodontal outcome measures. This review explores the 

potential reasons on the lack of studies reporting on errors and complications in Periodontal and 

Implant therapy, as well as other noteworthy methodological aspects, in order to enlighten their 

impact on the selection of the best (or most appropriate) 'gold standard' periodontal / implant-

related treatment options, and on the overall decision-making process. The following points 

were addressed: 1) The importance of reporting errors and complications in clinical research; 2) 

The adequate reporting of errors and complications in Periodontology and Dental Implantology; 

and 3) Efficacy trials versus effectiveness studies and their impact on the assessment and report 

of periodontal and implant treatment-related risks and complications. 

 

 

 

 

 

 

 

 



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 originated of well-designed, quality assured 

studies are usually combined with the patient’s needs / conditions and the clinician’s expertise 

and skills to form the base of a treatment planning: that is, an evidence-based treatment 

approach.1-4 As part of one of these three important components,  patient-reported and -centered 

outcomes became an important tool in both the assessment of short-term impact of therapy of 

currently available treatment procedures (i.e., gold standard and alternative approaches), and on 

the implementation of new methods or philosophies.3,4 Basically,  the objectives of these “primary 

endpoints” are to quantify the patients’ perceptions of  treatment and answer some of the 

questions posed by them prior treatment delivery, for instance: 

• patient preferences: “Are there other alternative options to the one considered as the best for 

my case?” “what are the differences between them?”  

• adverse effects: “Will the treatment cause any type of discomfort, pain, tenderness, swelling 

or hematoma / ecchymosis?” “Does it lead to functional limitations in terms of chewing and 

food deglutition?” if yes, how long will they last?” 

• treatment costs: “What are the costs involved with treatment options?” 

As highlighted in the introductory chapter 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 accident, 

imprudence, inadequate adherence to the original surgical protocol [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 process 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.5  

The occurrence of errors, complications and adverse effects may occur as a consequence of 

single or multiple events related to the clinicians (most of the time) and / or the patient, as well. 

Moreover, with the development of internet and the possibility of making new publications 

available in online platforms, the number of Periodontal and Implant Dentistry research papers 

has been increasing considerably. However, has the number of publications reporting on 

errors, complications and adverse effects / events increased in a similar fashion? No, it 

hasn’t…Apparently, the amount of dental literature on these undesirable outcomes has not 

been as prolific as those obtained for the conventional primary periodontal outcome measures. 

Accordingly, this reduced amount of information gives room for the formulation of two other 

additional questions: Why is there a lack of evidence regarding errors and complications and 

adverse effects in periodontology and dental implantology? And what is the value of reporting 

undesirable treatment outcomes (if there is any)? This chapter aims to explore these and other 

noteworthy methodological aspects, in order to enlighten their impact on the selection of the 

best (or most appropriate) '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 disease or patient`s condition, 

the complexity of the procedures and the binomial professional knowledge-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:6 a) inability to 

swallow (dental anesthesia);6 b) severe tachycardia and light-headedness and chronic trauma to 

tongue from margin of dental restoration (dental filling);6 c) persistent bleeding and involuntary 

trauma to soft tissue remote from surgical site (dental extraction);6 d) persistent traumatic ulcer 

(use of lower partial denture);6 e) wounds development after traumatic dental procedure and bone 

damage (dental implant surgery);6 and f) oral soft tissue laceration from loose wires (orthodontic 

procedure).6 However, the question whether it is important or not the reporting of adverse effects, 

although straightforward and somehow obvious, deserves some additional insights.  According 

the World Health Organization (WHO),7 the primary purpose of reporting errors is to improve 

patient safety (i.e., “freedom of accidental injuries”), in order to: a) offering valuable evidence 

achieved by detailing and examining similar cases that shall be used by others (i.e., researchers, 

clinicians, academic institutions and industry) to clarify common underlying reasons linked to the 

occurrence of adverse events;7 and b) to advance future decision-making process by 

implementing alternative or new treatment strategies that may be used to prevent or reduce the 

risk of detrimental events.7 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 

modifications to treatment planning.7,8 

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 with the occurrence of the 

condition and its potential impact on the treatment outcomes. The use of classification systems 

or even scales (e.g., the visual analog scale) may allow the standardization and quantification 

(extension and severity) of adverse events, and this information may be applied to advance in the 

knowledge of the profession.7,9 However, the use of classification systems may be challenging 

because some types of adverse events may not fit in only one category, thus clinical research 

should be as much doummented as possible to include all adverse effects occuring during the 

course of the applied treatment approach.9  Consequently, it is extremely important that “the 

lessons learned” with the occurrence of errors would not remain stuck into the patient’s files7  (i.e., 

they should be shared with dental community). 



3  |  ADEQUATE REPORTING OF ERRORS AND COMPLICATIONS IN PERIODONTOLOGY 

AND DENTAL IMPLANTOLOGY: THE MISSING LINK 

The request of adequately reporting the occurrence of adverse events (i.e., adverse effects, errors 

and complications) is extremely necessary and important for clinical practice, and different areas 

of medicine have struggled with it for a long time.10-19 For instance, numerous publications have 

stressed the need of a comprehensive report on treatment errors and complications,10-19 but why 

are they “missing” in the literature compared to the data on the treatment`s primary outcomes of 

interest? And why is it important?   

It has been argued that the restricted number of information on adverse effects and 

complications in randomized clinical trials might be associated to different reasons, such as: a) 

negligence due to ignorance, when the design of a study ignored or underestimated the collection 

of these effects;20 b) ‘willful’ negligence,  as a result of a neglected or deficient collection of 

information;20 c) potential data restriction due the occurrence of zero events or a very restricted 

number of adverse effects;20 d) distortion due to a partial / biased report of research findings and 

misinterpretation of the available literature;20 and even e) silence (i.e., when the authors purposely 

opted to offer a “selective reporting” and do not talk about them).20 Although negligence due to 

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 (i.e., 

selective data collection) during follow-up. It is well-known that most papers published in dental 

journals are originally part of masters’ or PhD`s theses and due to publication restrictions (i.e., 

number of words contained in the print version) not all the available information can be presented 

in the final printed document.20,21 For instance, a recent case study on the use of Orlistat (i.e., a 

drug indicated for obesity management marketed with the trade name of Xenical) found that 

unpublished clinical study reports (i.e., those reports that reviews the methodology and outcomes 

of clinical studies requiring selling approval in the USA [FDA – Food and Drug Administration] and 

Europe [EMA – European Medicines Agency]) provided by Roche (Genentech; South San 

Francisco, CA, USA) displayed ampler and more detailed data of adverse events / harms  than 



to those available in the papers published in scientific / academic journals.21 Thus, some important 

parts of the research, such as the complete report of wound healing adverse events, can be 

collected and made available as ‘online supplemental materials / appendixes’ that be consulted 

anytime.20 With respect to data distortion, this causes a more problematic impact than data 

restriction20 or data interpretation of expert opinion-based literature (i.e., commentaries, editorials, 

guidelines and consensus statements),20 as it may involve data manipulation (i.e., alteration of 

results in order 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, due to 

marketing reasons, has been reported in literature as well.20,22,23 

Moreover, it should be noted that interpretation of the clinical impact of adverse effects 

and complications on the primary outcomes of interest (i.e., those clinically relevant for the 

condition of interest) is extremely problematic when the information available in a randomized 

clinical trial or systematic review (i.e., the most appropriate 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 published in the Annals of Surgery, JAMA Surgery, and the British Journal of Surgery.24 The 

authors of this review found that the lack of definitions and rare report on trans-surgical 

complications can compromise the judgement and interpretation of studies dealing with these and 

other postsurgical adverse events.24 Although the importance of reporting harms / adverse effects 

has been recognized by the most important intervention’s research methodological statements 

(the Consolidated Standards of Reporting Trials [CONSORT]25 and the Preferred Reporting Items 

for Systematic Reviews and Meta-Analyses [PRISMA]),26 detailed information of their severity 

and impact on treatment results may not be adequately reported in a published paper.10,19 

However, rendering clear definitions of the conditions of interest and quantifying severity (e.g., 

amount of post-treatment bleeding or extension of suture dehiscence) into some categories (e.g., 

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 on both the positive and negative effects 

of procedures, a condition that may inflate or underestimate the treatment benefit / harm 

estimation (i.e., whether the clinical benefits promoted by therapy outweigh or not potential for 

harm),27,28 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 estimates (i.e., 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.29 Consequently, the definition of treatment success should be based on a delicate 

balance between reporting treatment success (i.e., 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.27,28,30,31 

The importance of collecting data on patient-reported outcomes in Periodontology and 

Dental Implantology has been thoroughly recognized in the literature.27,28,30-40 Patient-reported 

outcomes can be defined as the information obtained from the patient`s self-report about his / 

hers own health conditions, that have not been collected or interpreted by other personnel 

involved with the study (i.e., clinician, nurses, staff, etc).41 The use of patient-reported outcomes 

provide a qualitative evaluation of ‘subjective outcomes’, such as chewing discomfort, edema and 

pain, that could be sized by patients and converted into measurable scales.31,34,39,40 The visual 

analog scale is probably the most used tool for assessing the levels of discomfort and pain 

following to different modalities of non-surgical and surgical periodontal treatment.30,31,34,39,40 

However, McGuire et al.30 in a commentary published in the Journal of Periodontology stated that 

the use of patient-reported outcomes may be limited when designing 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, these 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 or error or biases.30  



As reported above, the adherence of a study protocol to the standard CONSORT or 

PRISMA statements, per se, does not indicate the need and importance of reporting wound 

healing adverse events details (these statements simply identify the need of reporting “all 

important adverse events or side effects in each intervention group).25,26 However, extensions of 

these statements have been developed to include a better appraisal of harms42,43 (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 CONSORT Extension for Harms),42  such as 

“using generic or vague statements, such as ‘the drug was generally well tolerated’ or ‘the 

comparator drug was relatively poorly tolerated’”42… “failing to provide separate data for each 

study arm”42… “providing summed numbers for all adverse events for each study arm, without 

separate data for each type of adverse event”42… “providing summed numbers for a specific type 

of adverse event, regardless of severity or seriousness”42… “reporting only the adverse events 

observed at a certain frequency or rate threshold (for example, > 3% or > 10% of participants)”42… 

“reporting only the adverse events that reach a P value threshold in the comparison of the 

randomized arms (for example, P < 0.05)”42… “reporting measures of central tendency (for 

example, means or medians) for continuous variables without any information on extreme 

values”42… “improperly handling or disregarding the relative timing of the events, when timing is 

an important determinant of the adverse event in question”42… “not distinguishing between 

patients with one adverse event and participants with multiple adverse events”42… “providing 

statements about whether data were statistically significant without giving the exact counts of 

events”42… or “providing statements about whether data were statistically significant without 

giving the exact counts of events”.42 

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 / complications happened.42 In addition, it is important to expand the reliability and 

clearness of papers reporting the occurrence of errors and complications / wound healing adverse 

events, specially within those who are industry sponsored.44,45 There is evidence in the medical 



46-51and dental52,53 literature that studies reporting conflict of interest seems to be more likely to 

report better results when compared to studies not reporting conflict. These findings also reinforce 

the need of improving the report of wound healing adverse events. 

 

4  |  EFFICACY TRIALS VERSUS EFFECTIVENESS STUDIES AND THEIR IMPACT ON THE 

ASSESSMENT AND REPORT OF PERIODONTAL AND IMPLANT TREATMENT-RELATED 

RISKS AND COMPLICATIONS 

Efficacy trials versus effectiveness studies: how different are they? Irrespective of the type of 

study design (i.e., 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 all 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 (i.e., predictability of treatment), in order to provide the patient a 

healthy state “as close as possible” to a ‘pristine’ periodontal / peri-implant tissues condition.3,29 

In this modern era of “evidence-based decision-making” where systematic reviews of 

randomized clinical trials became one of the primary types of study used for the selection of the 

best available treatment options for intervention procedures, the question remains: Are systematic 

reviews of interventions clinically efficient 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 information 

(i.e. randomized clinical trial) may not provide the definitive information (or in other words, the 

real-word clinical scenario) on this issue.3 As an experimental example, it would not be feasible 

for this Periodontology 2000 chapter to search the literature for all relevant randomized clinical 



trials, on the diverse non-surgical and surgical periodontal and implant-related treatment 

approaches, just to provide a report on the real prevalence of adverse effects / complications. 

Consequently, a selection of recent systematic reviews including at least five randomized clinical 

trials were used to exemplify the prevalence of adverse events caused by some periodontal and 

implant-based therapies (Table 2). 28,39,40,54-62  On one hand, it could be identified that the majority 

of randomized clinical trials included in most of these systematic reviews28,39,40,54-58,60,62 did not 

describe the occurrence of wound healing adverse events. On the other hand, two systematic 

reviews included a high number of randomized clinical trials reporting on adverse events (at least 

50% of included trials).59,61 Interestingly, in both reviews,59,61 the occurrence of adverse events, 

apparently, seems associated to the extension and complexity of the treatment procedures (i.e., 

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 individuals by the average practitioner under ordinary 

conditions.”3,63 Efficacy trials are undeniably relevant for the establishment of the best treatment 

options (cost-benefit ratio). However, the use of randomized clinical trials may not be that 

advantageous to answer main enquiries regarding unusual adverse events because: a) well-

designed randomized clinical trials are usually conducted under very stringent methods, in terms 

of patients 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” (i.e., usually between 10-40 participants distributed across each treatment 

arm, with few trials including more than 50 patients) 28,39,40,54-62,64  compared to medical drug-

testing randomized clinical trials that may involve hundreds of patients.65-67 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 retrospective 

studies (i.e., case series and case-control studies) may assist in answering these questions and 

fill the gap of knowledge on the factors influencing the occurrence of adverse events. Despite 

their methodological limitations (i.e., lack of standardized analysis, treatment methods and data 

compilation), these may offer a larger amount of information due their retrospective nature and 

potential inclusion of bigger samples of patients (> 100).68-71  

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 (i.e., in the same way authors use to do for the primary treatment outcomes of 

interest). The adverse events (i.e., 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 experiencing 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 (i.e. results of patients 

with and without wound healing adverse events) should be presented separately (i.e., mean 

values with confidence intervals or percentage). This will improve the consistence and robustness 

of reports, allow a better interpretation 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). 



ACKNOWLEDGMENTS 

The authors report no conflicts of interest related to this review. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



REFERENCES 

1. ADA Clinical Practice Guidelines Handbook [updated November 2013]. American Dental Association– 
available at: 
http://ebd.ada.org/contentdocs/ADA_Clinical_Practice_Guidelines_Handbook_2013_Update.pdf .  
 

2. Chambrone L. Evidence-based periodontal and peri-implant plastic surgery: a clinical roadmap from 
function to aesthetics. 1st ed.   Springer International Publishing, Switzerland, 2015. 323p. 

 
3. Chambrone L, Armitage GC. Commentary: statistical significance versus clinical relevance in 

periodontal research: implications for clinical practice. J Periodontol. 2016; 87: 613–616. 
 

4. Chambrone L, de Castro Pinto RCN, Chambrone LA. The concepts of evidence-based periodontal 
plastic surgery: Application of the principles of evidence-based dentistry for the treatment of recession-
type defects. Periodontol 2000. 2019; 79: 81-106. 

 
5. Zucchelli G,…Chambrone L. Complications and treatment errors in periodontal and implant therapy.  

Periodontol 2000.; In Press 
 

6. Tokede O, Walji M, Ramoni R, Rindal DB, Worley D, Hebballi N, Kumar K, van Strien C, Chen M, Navat -
Pelli S, Liu H, Etolue J, Yansane A, Obadan-Udoh E, Easterday C, Enstad C, Kane S, Rush W, 
Kalenderian E. Quantifying dental office-originating adverse events: the dental practice study methods.  
J Patient Saf. 2021; 17(8):e1080-e1087. 

 
7. World Health Organization. World alliance for patient safety: WHO draft guidelines for adverse event  

reporting and learning systems : from information to action. Geneva: World Health Organization Press, 
2005. Available at https://apps.who.int/iris/handle/10665/69797 

 
8. Obadan EM, Ramoni RB, Kalenderian E. Lessons learned from dental patient safety case reports. J Am 

Dent Assoc. 2015; 146: 318-26.e2. 
 

9. Kalenderian E, Obadan-Udoh E, Maramaldi P, Etolue J, Yansane A, Stewart D, White J, Vaderhobli R, 
Kent K, Hebballi NB, Delattre V, Kahn M, Tokede O, Ramoni RB, Walji MF. Classifying adverse events  
in the dental office. J Patient Saf. 2021; 17(6):e540-e556. 

 
10.Williams MR, McKeown A, Pressman Z, Hunsinger M, Lee K, Coplan P, Gilron I, Katz NP, McDermott  

MP, Raja SN, Rappaport BA, Rowbotham MC, Turk DC, Dworkin RH, Smith SM. Adverse event  
reporting in clinical trials of intravenous and invasive pain treatments: an ACTTION systematic review.  
J Pain. 2016; 17: 1137-1149. 

 
11.Martin RCG, Brennan MF, Jaques DP. Quality of complication reporting in the surgical literature. Ann 

Surg. 2002; 235: 803–813. 
 

12.Lee PE, Fischer HD, Rochon PA, Gill SS, Herrmann N, Bell CM, Sykora K, Anderson GM. Published 
randomized controlled trials of drug therapy for dementia often lack complete data on harm. J Clin 
Epidemiol. 2008; 61: 1152-1160. 

 
13.Pitrou I, Boutron I, Ahmad N, Ravaud P. Reporting of safety results in published reports of randomized 

controlled trials. Arch Intern Med. 2009; 169: 1756-1761. 
 

14.de Vries TW, van Roon EN. Low quality of reporting adverse drug reactions in paediatric randomised 
controlled trials. Arch Dis Child. 2010; 95: 1023–1026. 

 
15.Sivendran S, Latif A, McBride RB, Stensland KD, Wisnivesky J, Haines L, Oh WK, Galsky MD. Adverse 

event reporting in cancer clinical trial publications.  J Clin Oncol. 2014; 32: 83-89. 
 

16.Vaughan B, Goldstein MH, Alikakos M, Cohen LJ, Serby MJ. Frequency of reporting of adverse events  
in randomized controlled trials of psychotherapy vs. psychopharmacotherapy. Compr Psychiatry. 2014;  

https://apps.who.int/iris/handle/10665/69797


55: 849–855. 
 

17.Nuovo J, Sather C. Reporting adverse events in randomized controlled trials Pharmacoepidemiol Drug 
Saf. 2007; 16: 349-351. 

 
18.Parikh RP, Sharma K, Qureshi AA, Franco MJ, Myckatyn TM. Quality of surgical outcomes reporting in 

plastic surgery: a 15-year analysis of complication data. Plast Reconstr Surg. 2018; 141: 1332–1340. 
 

19.Morzycki AD, Hudson AS, Samargandi OA, Bezuhly M, Williams JG. Reporting adverse events in plastic 
surgery: a systematic review of randomized controlled trials.  Plast Reconstr Surg. 2019; 143: 199e-
208e. 

 
20. Ioannidis JP. Adverse events in randomized trials: neglected, restricted, distorted, and silenced. Arch 

Intern Med. 2009; 169: 1737-1739. 
 

21.Hodkinson A, Gamble C, Smith CT. Reporting of harms outcomes: a comparison of journal publications 
with unpublished clinical study reports of orlistat trials. Trials. 2016; 17:207. 

 
22.Jüni P, Nartey L, Reichenbach S, Sterchi R, Dieppe PA, Egger M. Risk of cardiovascular events and 

Rofecoxib: cumulative meta-analysis.  Lancet. 2004; 364: 2021-2029. 
 

23.Landefeld CS, Steinman MA. The Neurontin legacy: marketing through misinformation and 
manipulation. N Engl J Med. 2009; 360: 103-106. 

 
24.Rosenthal R, Hoffmann H, Dwan K, Clavien PA, Bucher HC. Reporting of adverse events in surgical 

trials: critical appraisal of current practice. World J Surg. 2015; 39: 80-87. 
 

25.Schulz KF, Altman DG, Moher D; CONSORT Group. CONSORT 2010 Statement: Updated guidelines  
for reporting parallel group randomised trials. J Clin Epidemiol. 2010; 63: 834-840.  

 
26.Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. Preferred reporting items for systematic 

reviews and meta-analyses: the PRISMA statement. J Clin Epidemiol. 2009; 62: 1006-1012. 
 

27.ADA Clinical Practice Guidelines Handbook [updated November 2013]. American Dental Association – 
available at:http://ebd.ada.org/contentdocs/ADA_Clinical_Practice_Guidelines_ Handbook_- 
2013_Update.pdf . Accessed 14 Jan 2020. 

 
28.Chambrone L, Ramos UD, Reynolds MA. Infrared lasers for the treatment of moderate to severe 

periodontitis: An American Academy of Periodontology best evidence review. J Periodontol. 2018; 89: 
743–765. 

 
29.Chambrone L, de Castro Pinto RCN, Chambrone LA. The concepts of evidence-based periodontal 

plastic surgery: Application of the principles of evidence-based dentistry for the treatment of recession-
type defects. Periodontol 2000 2019; 79: 81-106. 

 
30.McGuire MK, Scheyer ET, Gwaltney C. Commentary: incorporating patient-reported outcomes in 

periodontal clinical trials. J Periodontol. 2014; 85: 1313-1319. 
 

31.Botelho J, Machado V, Proença L, Bellini DH, Chambrone L, Alcoforado G, Mendes JJ. The impact of 
nonsurgical periodontal treatment on oral health-related quality of life: a systematic review and meta-
analysis. Clin Oral Investig. 2020; 24: 585-596. 

 
32.Cimprich B, Paterson AG. Health-related quality of life: Conceptual issues and research applications. In 

Inglehart MR & Bagramian RA(Eds.). Oral health-related quality of life. Chicago: Quintessence; 2002:47-
54. 

 
33.Dierens M, Collaert B, Deschepper E, Browaeys H, Klinge B, De Bruyn H. Patient-centered outcome of 

http://ebd.ada.org/contentdocs/ADA_Clinical_Practice_Guidelines_


immediately loaded implants in the rehabilitation of fully edentulous jaws. Clin Oral Implants Res. 2009;  
20: 1070-1077. 

 
34.Chambrone L, Sukekava F, Araújo MG, Pustiglioni FE, Chambrone LA, Lima LA. Root coverage 

procedures for the treatment of localised recession-type defects. Cochrane Database Syst Rev.  
2009;2:CD007161. 

 
35.Zucchelli G, Mele M, Stefanini M, Mazzotti C, Marzadori M, Montebugnoli L, de Sanctis M. Patient 

morbidity and root coverage outcome after subepithelial connective tissue and de-epithelialized grafts:  
A comparative randomized-controlled clinical trial. J Clin Periodontol. 2010; 37: 728-738. 

 
36.Fardal Ø, McCulloch CA. Impact of anxiety on pain perception associated with periodontal and implant  

surgery in a private practice. J Periodontol. 2012; 83: 1079-1085. 
 

37.McGrath C, Lam O, Lang N. An evidence-based review of patient-reported outcome measures in dental 
implant research among dentate subjects. J Clin Periodontol. 2012; 39(Suppl. 12): 193-201. 

 
38. Inglehart MR. Enhancing periodontal health through regenerative approaches: a commentary on the 

need for patient-reported outcomes. J Periodontol. 2015; 86 (Suppl.): S4-S7. 
 

39.Chambrone L, Salinas Ortega MA, Sukekava F, Rotundo R, Kalemaj Z, Buti J, Pini Prato GP. Root  
coverage procedures for treating localised andmultiple recession-type defects. Cochrane Database of 
Systematic Reviews 2018, Issue 10. Art. No.: CD007161. 

 
40.Chambrone L, Ortega MAS, Sukekava F, Rotundo R, Kalemaj Z, Buti J, Pini Prato GP. Root coverage 

procedures for treating single and multiple recession-type defects: An updated Cochrane systematic 
review. J Periodontol. 2019; 90: 1399–1422. 

 
41.U.S. Department of Health and Human Services, Food and Drug Administration, Center for Drug 

Evaluation and Research, Center for Biologics Evaluation and Research, Center for Devices and 
Radiological Health. Guidance for Industry. Patient-reported outcome measures: Use in medical product  
development to support labeling claims. Silver Spring, MD: Food and Drug Administration; 2009. 

 
42. Ioannidis JP, Evans SJ, Gotzsche PC, O'Neill RT, Altman DG, Schulz K, Moher D. Better reporting of 

harms in randomized trials: an extension of the CONSORT statement. Ann Intern Med. 2004; 141: 781-
788. 

 
43.Zorzela L, Loke YK, Ioannidis JP, Golder S, Santaguida P, Altman DG, Moher D, Vohra S; PRISMA 

Harms Group. PRISMA harms checklist: improving harms reporting in systematic reviews. BMJ. 2016;  
352: i157. 

 
44.Lineberry N, Berlin JA, Mansi B, Glasser S, Berkwits M, Klem C, Bhattacharya A, Citrome L, Enck R, 

Fletcher J, Haller D, Chen TT, Laine C. Recommendations to improve adverse event reporting in clinical 
trial publications: a joint pharmaceutical industry/journal editor perspective.   BMJ. 2016; 355: i5078. 

 
45.Avery KN, Brookes ST, Richards H, Potter S, Blom A, Hinchcliffe R, Blazeby JM; NIHR Biomedical 

Research Centre Surgical Innovation Theme. Adverse event reporting in surgical trials and early phase 
studies: the need for new and joint perspectives.  BMJ. 2017; 357: j1693. 

 
46.Friedman LS, Richter ED. Relationship between conflicts of interest and research results. J Gen Intern 

Med. 2004; 19: 51-56. 
 

47.Friedman L, Friedman M. Financial Conflicts of Interest and Study Results in Environmental and 
Occupational Health Research. J Occup Environ Med. 2016; 58: 238-247. 

 
48.Criss CN, MacEachern MP, Matusko N, Dimick JB, Maggard-Gibbons M, Gadepalli SK. The Impact of 

Corporate Payments on Robotic Surgery Research: A Systematic Review. Ann Surg. 2019; 269: 389-
396. 



49.Pisinger C, Godtfredsen N, Bender AM. A conflict of interest is strongly associated with tobacco industry-
favourable results, indicating no harm of e-cigarettes. Prev Med. 2019; 119: 124-131. 

 

50.Cherla DV, Viso CP, Olavarria OA, Bernardi K, Holihan JL, Mueck KM, Flores-Gonzalez J, Liang MK, 
Adams SD. The impact of financial conflict of interest on surgical research: an observational study of 
published manuscripts. World J Surg. 2018; 42: 2757-2762. 

 
51.Lopez J, Juan I, Wu A, Samaha G, Cho B, Luck JD, Soni A, Milton J, May JW Jr, Tufaro AP, Dorafshar 

AH.The impact of financial conflicts of interest in plastic surgery: are they all created equal? Ann Plast 
Surg. 2016; 77: 226-230. 

 
52.Chambrone L, Pannuti CM, Tu YK, Chambrone LA. Evidence‐based periodontal plastic surgery. II. An 

individual data meta‐analysis for evaluating factors in achieving complete root coverage. J Periodontol.  
2012; 83:477‐490. 

 
53.Brignardello-Petersen R, Carrasco-Labra A, Yanine N, Ulloa C, Araya I, Pintor F, Villanueva J, Cornejo-

Ovalle M. Positive association between conflicts of interest and reporting of positive results in 
randomized clinical trials in dentistry. J Am Dent Assoc. 2013; 144: 1165-1170. 

 
54.Chambrone L, Wang HL, Romanos GE. Antimicrobial photodynamic therapy for the treatment of 

periodontitis and periimplantitis: An American Academy of Periodontology best evidence review. J 
Periodontol. 2018; 89: 783–803. 

 
55.Clementini M, Ambrosi A, Cicciarelli V, De Risi V, de Sanctis M. Clinical performance of minimally 

invasive periodontal surgery in the treatment of infrabony defects: Systematic review and meta‐analysis.  
J Clin Periodontol. 2019; 46: 1236–1253. 

 
56.Matarasso M, Iorio-Siciliano V, Blasi A, Ramaglia L, Salvi GE, Sculean A. Enamel matrix derivative and 

bone grafts for periodontal regeneration of intrabony defects. A systematic review and meta-analysis.  
Clin Oral Investig. 2015; 19: 1581-1593. 

 
57.Cairo F, Barbato L, Selvaggi F, Baielli MG, Piattelli A, Chambrone L. Surgical procedures for soft tissue 

augmentation at implant sites. A systematic review and meta-analysis of randomized controlled trials. 
Clin Implant Dent Relat Res. 2019; 21: 1262-1270. 

 
58.Avila-Ortiz G, Chambrone L, Vignoletti F. Effect of alveolar ridge preservation interventions following 

tooth extraction: A systematic review and meta-analysis. J Clin Periodontol. 2019; 46 (Suppl 21): 195-
223. 

 
59.Naenni N, Lim H, Papageorgiou SN, Hämmerle CHF. Efficacy of lateral bone augmentation prior to 

implant placement: A systematic review and meta-analysis. J Clin Periodontol. 2019; 46 (Suppl.  
21):287–306. 

 
60.Thoma DS, Bienz SP, Figuero E, Jung RE, Sanz-Martín I. Efficacy of lateral bone augmentation 

performed simultaneously with dental implant placement: A systematic review and meta-analysis. J Clin 
Periodontol. 2019; 46 (Suppl. 21): 257–276. 

 
61.Urban IA, Montero E, Monje A, Sanz-Sánchez I. Effectiveness of vertical ridge augmentation 

interventions: A systematic review and meta-analysis. J Clin Periodontol. 2019; 46(Suppl. 21): 319–339.  
 

62.Chan H-L, Lin G-H, Suarez F, MacEachern M, Wang H-L. Surgical management of peri-implantitis: a 
systematic review and meta-analysis of treatment outcomes. J Periodontol. 2014; 85: 1027-1041. 

 
63.Pihlstrom BL, Curran AE, Voelker HT, Kingman A. Randomized controlled trials: What are they and who 

needs them? Periodontol 2000 2012; 59: 14-31. 
 



64.Ramanauskaite A, Obreja K, Sader R, Khoury F, Romanos G, Koo KT, Keeve PL, Sculean A, Schwarz  
F. Surgical treatment of periimplantitis with augmentative techniques. Implant Dent. 2019; 28: 187-209.  

 
65.Petrylak DP, Vogelzang NJ, Chatta K, Fleming MT, Smith DC, Appleman LJ, Hussain A, Modiano M, 

Singh P, Tagawa ST, Gore I, McClay EF, Mega AE, Sartor AO, Somer B, Wadlow R, Shore ND, Olson 
WC, Stambler N, DiPippo VA, Israel RJ. PSMA ADC monotherapy in patients with progress ive 
metastatic castration-resistant prostate cancer following abiraterone and/or enzalutamide: Efficacy and 
safety in open-label single-arm phase 2 study. Prostate. 2020; 80: 99-108. 

 
66.Malka D, François E, Penault-Llorca F, Castan F, Bouché O, Bennouna J, Ghiringhelli F, de la 

Fouchardière C, Borg C, Samalin E, Bachet JB, Raoul JL, Miglianico L, Bengrine-Lefèvre L, Dahan L, 
Lecaille C, Aparicio T, Stanbury T, Perrier H, Cayre A, Laurent-Puig P, Gourgou S, Emile JF, Taïeb J. 
FOLFOX alone or combined with rilotumumab or panitumumab as first-line treatment for patients with 
advanced gastroesophageal adenocarcinoma (PRODIGE 17-ACCORD 20-MEGA): a randomised,  
open-label, three-arm phase II trial. Eur J Cancer. 2019; 115: 97-106. 

 
67.Liu E, Wang D, Sperling R, Salloway S, Fox NC, Blennow K, Scheltens P, Schmidt ME, Streffer J, Novak 

G, Einstein S, Booth K, Ketter N, Brashear HR; ELN115727-301/302 Investigator Group. Biomarker 
pattern of ARIA-E participants in phase 3 randomized clinical trials with bapineuzumab. Neurology .  
2018; 90: e877-e886. 

 
68.Askar H, Di Gianfilippo R, Ravida A, Tattan M, Majzoub J, Wang H-L. Incidence and severity of 

postoperative complications following oral, periodontal and implant surgeries: A retrospective study. J 
Periodontol. 2019; 90: 1270-1278. 

 
69.Griffin TJ, Cheung WS, Zavras AI, Damoulis PD. Postoperative complications following gingival 

augmentation procedures.   J Periodontol. 2006; 77: 2070-2079. 
 

70.Harris RJ, Miller R, Miller LH, Harris C. Complications with surgical procedures utilizing connective tissue 
grafts: a follow-up of 500 consecutively treated cases. Int J Periodontics Restorative Dent. 2005; 25: 
449-459. 

 
71.Sakkas A, Konstantinidis I, Winter K, Schramm A, Wilde F. Effect of Schneiderian membrane perforat ion 

on sinus lift graft outcome using two different donor sites: a retrospective study of 105 maxillary sinus 
elevation procedures. GMS Interdiscip Plast Reconstr Surg DGPW. 2016; 5: Doc11. 

 

 

 

 

 
 

 
 
 

 

 

 

 



Table 1: Items included in the CONSORT42 and PRISMA43 Statements Harm Extensions 

 CONSORT42 PRISMA43 

Title and abstract “If the study collected data on harms and 
benefits, the title or abstract should so state” 

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

Introduction “If the trial addresses both harms and 
benefits, the introduction should so state” 

 

Material and 
Methods 

“List addressed adverse events with 
definitions for each (with attention, when 

relevant, to grading, expected vs. 
unexpected 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)” 

“Specify how zero events were handled, if 
relevant” 

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, continuous variables, and scale 
variables, whenever pertinent” 

“Describe any subgroup analyses and 
exploratory analyses for harms” 

“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” 

Discussion “Provide a balanced discussion of benefits 
and harms with emphasis on study 

limitations, generalizability, and other 
sources of information on harms” 

 

 

 

 



Table 2 – Percentage of RCTs included into SR that reported the occurrence of wound healing 
adverse events 

Study Treatment Approach RCTs reporting 
WHAE 

Types of WHAE reported             
(treated sites)* 

Chambrone et al.28  Infrared lasers for the treatment of 
periodontitis 

14.28%     
(04/28 RCTs) 

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

Chambrone et al.54 aPDT for the treatment of 
periodontitis and peri-implantitis 

3.84 %      
(01/26 RCTs) 

Pain (nonsurgical treatment of resisual 
sites) 

Clementini et al.55 Minimally invasive periodontal 
surgeries (versus other techniques 

or associated to biomaterials) 

40.00%     
(04/10 RCTs)# 

Discomfort/ pain (usually up to 1 week) 

Matarasso et al.56 Periodontal regeneration of 
intrabony defects (use of enamel 
matrix derivative and bone grafts) 

0%               
(0/12 RCTs) 

The included RCTs did not report the 
occurrence of WHAE 

Chambrone et al. 
39,40 

Root coverage 31.25 %     
(15/48 RCTs) 

Occurrence of an early discomfort (up to 
2 weeks after treatment) with or without 

pain /swelling, flap dehiscence, 
biomaterial exposure 

Cairo et al.57 Soft tissue augmentation at 
implant sites 

14.28%       
(02/14 RCTs) 

Mucositis and provisional restoration 
detachment 

Avila-Ortiz et al.58 Alveolar ridge preservation 18.18%       
(04/22 RCTs) 

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

Naenni et al.59 Lateral ridge augmentation prior to 
implant placement 

50% (08/16 
RCTs)# 

Discomfort, edema, pain, ecchymosis, 
soft tissue dehiscence, membrane 

exposure, acute infection with loss of the 
majority of graft material and bone block 

exposure 

Thoma et al.60 Lateral ridge augmentation 
performed simultaneously with 

implant placement 

The number of 
trials not 
reported          

(?/16 RCTs)# 

Soft tissue dehiscence, membrane 
exposure and implant exposure, 

 

Urban et al.61 Vertical ridge augmentation 100%          
(06/06 RCTs)# 

Flap dehiscence, wound dehiscence, 
membrane exposure, perforation of soft 

tissue expander, titanium mesh 
exposure, abscess, infection and fistula, 

Chan et al.62 Surgical approaches to treat peri-
implantitis 

Not available 
(05 RCTs)# 

Information on WHAE was not reported / 
recorded 

*outcomes 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 trial were included in this table; aPDT - antimicrobial photodynamic therapy; RCT 
– randomized clinical trial; WHAE – wound healing adverse events 

 




