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Introduction 

Periodontal disease is a common collective term that includes all destructive plaque-

associated periodontal infections initiated by accumulation and maturation of the pathogenic 

microflora in the biofilm on teeth. (1,2) One of the most frequently occurring forms of 

periodontal diseases is chronic periodontitis, which is characterized by progressive destruction of 

the periodontal ligament and alveolar bone with periodontal pocket formation and/or recession of 

gingiva (3). The progression of this pathological, destructive process is most often associated 

with increased presence of subgingival biofilm and calculus (4), and the resulting destruction is 

generated by the immunological response to this bacterial biofilm (5). The treatment of this 

destructive process therefore aims at arresting the inflammatory process and to restore gingival 

health so that the immunologically motivated destructive process subsides (6). This is achieved 

by systematically and mechanically removing the pathogens (biofilm) that provoke the 

inflammatory process and contribute to the destruction of the periodontal membrane and alveolar 

bone (6). The reestablishment of a local microflora and environment compatible with periodontal 

health is therefore the goal for these efforts (6) 

The most common form of periodontal treatment is non-surgical periodontal therapy 

(NSPT) (7). This implies the removal of gingival infection by diligently removing the 

accumulated calculus and biofilm from the root surfaces by mechanical scaling and root planing 

(8). These treatment modalities can be implemented by any dentist or hygienist, and 

complications associated with NSPT’s are few. Most, if not all, studies have shown high success 

rates with NSPT in treatment of mild to moderate periodontitis (7,9). 

However, in comparatively few cases, the periodontal destruction is not halted by these 

measures (10), and the reason for this is still an item for debate (9,10). The main reason for 

failing NSPT is insufficient removal of calculus and biofilm during the scaling and root planing 
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(11). This may be due to insufficient technique on part of the dentist or insufficient access to the 

subgingival compartments due to anatomy, or pockets so deep, that closed scaling and root 

planing is too technically challenging (9,11). It is also suggested that failing NSPT may be 

caused by persistent presence of specific microorganisms in the subgingival biofilm following 

such therapy, but this is not in the scope of the present review (9). 

In those cases where treatment failure of NSPT is believed due to insufficient access to 

the subgingival compartments, periodontal surgery (PS) has been suggested as an alternative. PS 

comprises techniques where the mechanical debridement may be conducted under direct eye-

sight (12).  These are techniques like gingivectomy, where the pockets are surgically excised 

(13) before mechanical debridement, or different forms of flap surgery where a periodontal flap 

is raised by various incision techniques (14). In both cases, it becomes possible to mechanically 

debride the root surfaces thoroughly under visual control and thereby achieve total debridement 

of the accessed areas.  

Periodontal surgery is an invasive therapy, and brings with it possible complications like 

the risk of greater post-operative bleedings, infections, or pain (15), esthetically challenging 

anatomical results (6,14), considerations towards the patient’s other diseases and/or medications 

(6,14) as well as psycho-somatic reactions (6,14). PS has also been criticized because the nature 

of the technique is a subjective measure on the operator’s part, of when to perform such therapy, 

i.e. the dentist him/herself subjectively decides that NSPT will not be effective.  

Many factors will influence the effect of any form of periodontal therapy. First of all, the 

patient’s plaque control, prior to and following the intervention is of the essence (16). Indeed the 

post-operative self-performed oral hygiene is often compromised due to postsurgical anatomical 

changes like gingival recession and greatly increased interdental spaces – sometimes so large 

that regular hygiene remedies are ineffective (6).  Another factor is the time after PS one 
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evaluate the result of therapy before it may be expected to wear off. One should expect that 

surgical therapy, with all its negative aspects, should at least last for 5 years following 

therapy.  For this one needs proper, thoroughly controlled, long term intervention studies. Thus, 

the research community carries a special responsibility not to endorse surgical intervention in 

periodontal treatment, unless long-term evidence exists that such therapy considerably alters the 

course of disease to the better.  

Many of the current studies are inconclusive in showing the value of the chosen 

treatment, and the amount of proper studies comparing NSPT and surgical interventions are poor 

due to short follow up, few patients, insufficiently described clinical interventions and 

notoriously not reporting the important oral hygiene prior to and following the intervention.  

The purpose of this systematic review was to gather data from studies that have compared 

surgical and nonsurgical interventions in patients with chronic periodontitis in order to see if 

there is evidence that PS is a better choice of therapy than NSPT. Surgical intervention were 

defined as “flap surgery”, not limited to specific areas like furcations and not with the intent to 

regenerate bone using additives of any kind. 

Focused question: Is PS better than NSPT with regards to reduction of PPD and CAL 

when the endpoints are observed over more than 1 year, provided that the patient maintains an 

adequate oral hygiene following therapy? 

Materials and methods 

An advanced search in the online libraries Medline (Ovid), PubMed and Cochrane Controlled 

Trials Register (Central CCTR) with the search terms “periodontal or periodontitis”, «dental 

scaling», “scaling and root planing”, “SRP” combined with “Periodontal surgery” and «surgical 

flaps» within the time frames 1975 – 2016 produced a total number of 244 articles.  
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To be eligible for inclusion in the present analysis we first applied the same criteria as had been 

used in other systematic reviews and meta-analysis on the specific question. These were:  

1. Randomized controlled clinical trials (RCT) and based on patients diagnosed with 

chronic marginal periodontitis. Trials based on patients diagnosed with other diagnoses, 

like aggressive periodontitis, were excluded.  

2. Changes in clinical attachment level (CAL) and the reduction in pocket depth (PD) from 

baseline to the end of the study was set as the main criteria for evaluating the treatment 

outcome.  

3. The studies had to be performed on human beings.  

4. Scaling and mechanical debridement had to be performed using manual instrumentation.  

5. The outcome of the studies should compare the clinical outcome after surgical therapy 

compared to that of dental scaling (SRP). 

After reading titles and abstracts from all the harvested 244 titles, 213 articles were discarded. 

These studies included those with surgical pocket elimination techniques like gingivectomy, use 

of fillers and regeneration procedures as well as surgery performed in furcation areas or selected 

bony pockets with the intent to regenerate bone, debridement solely focused on furcations or 

specific anatomical structures or single rooted teeth as well as studies including antibiotic 

therapy or studies performed on teeth that later were planned for extraction to evaluate outcome. 

All uncertainty regarding the eligibility for inclusion was discussed among the authors until 

agreement was reached. After this primary evaluation, 31 (8,17-48) articles and 4 systematic 

reviews (49-52)  remained for further scrutiny, all of which described and compared scaling and 

root planing (SRP) with either the sole treatment of a surgical intervention, or with SRP 

combined with a surgical treatment. The 4 systematic reviews (49-52) had accepted articles from 

5 Randomized Clinical Studies, all of which had been evaluated in the present study as well.  
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At this point a set of more stringent criteria was set for inclusion.  

1. Studies with short observation time (< 1 year) were eliminated since less than a year of 

follow up is too short time for evaluating treatment outcome of periodontal therapy. Even 

1 year of follow-up seems too short for evaluation. 

2. The number of participants in all groups – regardless number of comparison arms – had 

to be acceptable (n > 20).  

3. Further, studies without any description of an oral hygiene phase prior to therapy and no 

report of the PD or CAL following the hygiene phase/prior to therapy.  

Exclusion process and results 

Twenty-one articles were excluded due to insufficient description of oral hygiene and/or 

reporting no PD or CAL measurements after the hygiene phase/prior to intervention which was 

the primary exclusion criterion (8,17-38). In addition, 8 articles were excluded; 1 study was 

based on single rooted teeth (39). 2 articles had n<20 (40,41), 1 article described the effect of 

gingivectomy as well as being of 1 year or less duration (42), 3 articles had 1 year or less follow 

up (43,44,45), 1 study had endpoints based on bleeding or suppuration (46). Among the first 21 

articles to be excluded (due to sketchy description of the oral hygiene phase and not recording 

the PPD and CAL after this phase) also other reasons for exclusion were noted like having one 

year or less of follow-up, gingivectomy, or describing the effect of surgery on special teeth or 

anatomical structures. These were also obviously excluded, and should have been evaluated in 

the first round of exclusion, but escaped the readers’ attention at that time. 

One or more of these criteria resulted in exclusion of 29 articles, leaving this review to 

report on 2 articles (47,48), which were reports from 2 and 5 years from the same study. 
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Discussion  

Numerous studies have been conducted to reveal if PS is better than NSPT in the therapy 

of periodontal disease. Based on these numerous articles, several systematic reviews (49-52) 

have been published. In these reviews altogether articles from 5 intervention studies were 

included concluding that PT being the most effective in pockets with PPD > 7mm, but that the 

effect wears off after 1 - 2 year. In shallower pockets, the PT and NSPT seemed to be equally 

effective. As stated above, these are all among the studies that have been evaluated in the present 

study..  

Systematic reviews and meta-analyses are advanced scientific endeavors and require a 

large amount of time, effort and advanced statistics on the combined results of the included 

studies in order to answer the focused question. The focused question of the different systematic 

reviews (49-52) can be summarized as “Is periodontal surgery (PS) better than non-surgical 

periodontal therapy with regards to reduction of PPD and CAL?” The systematic reviews (49-52) 

concluded that only very few studies have the quality and design needed and therefore the large 

picture is that only few intervention studies over the years deserves to be analyses in a systematic 

review. However, in their effort and very advanced analyses and statistics the authors of all these 

systematic reviews (49-52) and meta-analyses have all bypassed the most important factor in 

periodontal therapy, the hygiene phase.  Therefore, the focused question of the present study has 

added two important features; “Is periodontal surgery (PS) better than non-surgical periodontal 

therapy with regards to reduction of PPD and CAL when 1) the endpoints are observed over 

more than one year 2) provided that the patient maintains an adequate oral hygiene following 

therapy”. In the present review, criteria to accommodate the two new issues of the new focused 

question were applied to include studies with a design to answer the question at hand. The 

findings left only one study (2 articles) that complied with these inclusion criteria and this study 
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revealed no difference in the results of the two therapy modalities. 

Twenty-one of 31 articles were excluded due to the fact that they had their baseline 

before a sketchy described oral hygiene phase, and not after this most crucial phase. In any 

periodontal therapy, the oral hygiene of the patient is of the essence. The state of the periodontal 

tissues can have an effect on the reliability of the measurements (53-55) as well as they can 

affect the final outcome by affecting the PPD and CAL proper.  Surprisingly, this important 

factor is almost never reported in intervention studies. Essentially all trials on periodontal 

therapy (any therapy) base their claims of clinical benefits on baseline data that have been 

recorded before any form of oral hygiene has taken place (56,57). This implies that the 

therapeutic effects of the oral hygiene improvement itself are ingrained in the results of the 

scaling routines tested. Clinical studies on the effect of oral hygiene improvement per se on the 

periodontal parameters are few. One study (58) indicated that a modest reduction in bleeding 

scores following oral hygiene procedures did not affect the probing pocket depths or the clinical 

attachment levels, whereas Tagge et al. (59) found that oral hygiene improvement exerted 

considerable reducing effects on both bleeding scores and pocket depths. Another argument for 

recording the periodontal baseline measurements of PPD and CAL after the completion of an 

oral hygiene phase is the well-known fact that the pretreatment recordings of PPD and CAL can 

be substantially exaggerated due to probe penetration into inflamed and collagen-depleted 

connective tissue (54,60,61), just as tissue edema may contribute to inflated pretreatment PPD 

recordings. If results are based on pretreatment PPD and CAL values, the changes observed will 

inevitably be inflated. Unless all trial participants respond equally to the oral hygiene phase, 

which they obviously never do, this study design could also distort the results and conclusions 

with respect to the effects of the intervention tested. To our knowledge, few studies on 

periodontitis intervention include information on PPD or CAL, or plaque or bleeding scores 
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following the oral hygiene phase, but before the mechanical instrumentation of the roots. When 

they also fail to report on plaque scores following the intervention the clinician is not able to 

distinguish the effects of insufficient daily oral hygiene from the results of insufficient 

instrumentation of the roots. 

The 4 meta-analyzes mentioned above (49-52) showed a significant difference in favor of 

surgery on deep pockets (>7mm). This does not come as a surprise since deeper pockets are 

technically more difficult to perform NSPT in than shallower pockets. On the other hand, the fact 

that PT is chosen in patients with deeper PPD (i.e. PPD > 7mm), analyses of treatment outcomes 

according to the baseline depth of the periodontal lesions may illustrate the well-known 

observation that the observed treatment ‘benefit’ is highest in the deepest lesions whereas 

shallow lesions do not benefit. While a floor effect (62) may indeed be present, particularly 

regarding the shallower lesions, it is not unlikely that a considerable portion of the observed 

‘benefit’ in deeper lesions results from regression towards the mean, and therefore represents a 

statistical phenomenon (“regression towards the mean”) rather than a real biological effect (63). 

Clinically, periodontal therapy has been reported effective if the mechanical therapy has 

been conducted with skill and with a systematic approach. One must expect that this has been the 

case in all of the studies in this review. However, in several of these studies the surgery was 

conducted by more than one operator, leaving a possibility that their surgical skills or techniques 

be different. Both CAL and BOP are subjective measures and can thus vary greatly from 

operator to operator and from day to day if the operators performing the measurements are not 

calibrated. In many of the trials reported in the systematic reviews, the intervention procedures 

were not well enough described. Only two of the 31 trials evaluated in our study had the same 

operator performing the measurements from the beginning and throughout (32,40). Calibration 

procedures had not been performed, since this would have been an impossible task. However, 
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even if difficult, the clinical design of such studies deserves to be criticized since such studies 

should be conducted with only one operator. 

Fourteen of the 31 reports, including the two final trials (47,48) included in this study, 

were split-mouth designs, which preclude double blinding. Areas that have undergone a surgical 

intervention can usually be clinically distinguished from those receiving non-surgical treatment 

and the subject that has undergone the treatment is also affected in some degree by the given 

therapy. Having a surgical procedure performed in one quadrant may influence or compromise 

the plaque control in that or the other quadrants due to pain and generalized discomfort or size of 

interproximal spaces and thus difficulty with cleaning. Another weakness of the split-mouth 

designs in this particular setting is the ability of spill-over effects from one area of therapy to 

another (51), as f.ex. Chlorhexidine was also used after PS, but not after NSPT and which 

technique was applied first (PT or NSPT) was not reported in most cases either. 

As specifically pointed out in the present study, many of the existing intervention studies 

report their results after very short follow-up time, i.e. at the most 1 year, but mostly 

considerably less. In the present review it has been revealed that the significant difference shown 

in the short-time follow up tends to fade after a couple of years. After 5 years follow up, the 

significant difference in PPD fades while the CAL still remains non-significant (40). After two 

years follow-up the significant difference fades out on CAL in 4-6 mm pockets and on PPD and 

CAL in >7mm pockets, PPD in pockets at 4-6 mm stays significantly different and both CAL 

and PPD stay significantly different in shallow pockets (1-3mm) in favor of scaling (47).  

Conclusion: By imposing 2 new obvious exclusion criteria that have not been used in 

systematic reviews before, on the common criteria used in intervention studies to evaluate NSPT 

vs. PS; i.e. follow-up >1 year and baseline measurements after the hygiene phase, only one study 

and 2 articles were found representing 2 registration time points (2 and 5 years) in this 
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intervention study. None of these articles, from the same study, could distinguish the effect of 

NSPT from PS after five years. This does not mean that PS and NSPT is equally effective in all 

cases of periodontal therapy, only that the absolute majority of periodontal intervention studies 

regarding the comparison of mechanical, non-antibiotic therapies have not been designed well 

enough - especially regarding the effect of the pre-intervention oral hygiene phase - to address 

the aim of the intervention: periodontal surgery or non-surgical periodontal therapy – what is 

best?  
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