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Surgical regenerative treatment of peri-implantitis
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Data sources Ovid, Medline, PubMed, Embase and Dentistry and 

Oral Sciences Source. Databases were searched from January 2006 

to March 2016 and restricted to English, manual searches were also 

carried out in the relevant major journals.

Study selection Two reviewers independently selected studies. 

Human prospective and retrospective observational studies with 

a minimum sample size of ten implants and involving at least one 

surgical regenerative treatment method for peri-implantitis were 

considered. Excluded studies included animal and in vitro studies, 

patients with uncontrolled systemic disease that put the implant at risk 

and ceramic or coated implants.

Data extraction and synthesis Data abstraction and quality appraisal 

were carried out by two independent reviewers. The Cochrane 

Collaboration tool for assessing risk of bias in randomised trials was 

used.1 Meta-analysis of similar studies was conducted and the main 

outcome measures were; changes in radiologic bone level, probing 

depth and bleeding on probing change. 

Results Eighteen studies were included, eight prospective clinical 

studies, seven case series and three randomised clinical trials (RCTs). A 

total of 528 patients with 713 implants were treated. Two studies were 

at low risk of bias, one moderate, and three high. The remainder were 

classified as unclear.

Question: What is the most effective surgical 
regenerative treatment for peri-implantitis? 

Commentary
Implant treatment has a well-established body of evidence 

supporting its long-term success and efficacy. Following in the 

shadow of this success however we now have the problem of peri-

implantitis, characterised by inflammation and degeneration of 

the hard and soft tissues surrounding the implant and eventually 

leading to its loss from the jaw bone. Various techniques have been 

advocated to treat this infection taking its origins from periodontal 

treatment such as non-surgical, surgical and regenerative 

procedures. The purpose this study was to systematically review 

the literature on the surgical regenerative treatment of the peri-

implantitis and to determine an effective therapeutic predictable 

option for its clinical management.

In this excellent review Daugela et al. addressed the majority 

of weaknesses in the evidence base such as short follow-up 

time, small sample sizes and marked variability in study design 

leading to high heterogeneity. The absence of control groups 

was also mentioned, as was a lack of high quality studies, with 

only two out of the 18 fulfilling the Cochrane Collaboration Risk 

of Bias Tool criteria. The author concluded that, even though 

regenerative treatment is a predictable treatment option, there was 

no advantage in membrane usage or submergence of the healing 

site in regards to the outcome, including a lack of evidence for the 

superiority of regenerative versus non-regenerative treatments..

To get the maximum value out of Daugela et al’s review, it needs 

to be paired up with a parallel publication created in conjunction 

with the lead author’s team. This paper by Ramanauskaite was 

titled ‘Surgical non-regenerative treatments for peri-implantitis: a 

systematic review’.2 The author concluded:

 ‘Surgical non-regenerative treatment of peri-implantitis was 

found to be effective to reduce the soft tissue inflammation and 

decrease probing depth. More randomised controlled clinical 

trials are needed to assess the efficacy of surgical non-regenerative 

Means 95% CI

Mean radiological bone level change +2.97 mm (1.58 to 2.35)

Mean radiological bone level + membrane +1.86 mm (1.36 to 2.36)

Mean radiological bone level - membrane +2.12 mm (1.46 to 2.78)

Mean radiological bone level submerged +2.17 mm (1.87 to 2.47)

Mean radiological bone level non-submerged +1.91 mm (1.44 to 2.39)

Total mean probing depth change -2.78 mm (2.31 to 3.25)

Mean probing depth change + membrane -2.88 mm (2.31 to 3.45)

Mean probing depth change - membrane -2.60 mm (1.90 to 3.30)

Mean probing depth change submerged -2.68 mm (1.71 to 3.64)

Mean probing depth change non-submerged -2.77 mm (2.23 to 3.30)

Total mean bleeding on probing change -55% (45.2 to 64.4)

Conclusions Within the limits of this systematic review, surgical 

regenerative treatment is a predictable option in managing peri-

implantitis and improving clinical parameters of peri-implant tissues. 

There is no fundamental advantage of membrane use for bone graft 

coverage or submergence of the healing site on the final outcome 

of peri-implant defect regeneration. Due to the limited number 

of randomised clinical trials, at the time there is a lack of scientific 

evidence in the literature regarding the superiority of the regenerative 

versus non-regenerative surgical treatment.

SUMMARY REVIEW/DENTAL IMPLANTS
3A| 2C| 2B| 2A| 1B| 1A|

©
 
2017

 
British

 
Dental

 
Association.

 
All

 
rights

 
reserved.



80 © EBD 2017:18.3

SUMMARY REVIEW/DENTAL IMPLANTS

Study or Subgroup Mean 
(mm)

SD 
(mm)

Total Mean 
(mm)

SD 
(mm)

Total Weight IV, Random, 95% 
CI (mm)

All studies 2.78 0.23  713 1.87 0.1 713 20.8% 0.91 (0.89, 0.93)

Augmentation with 
Membrane

2.88 0.28 453 1.87 0.1 453 20.5% 1.01 (0.98, 1.04)

Augmentation without 
Membrane

2.6 0.35 260 1.87 0.1 260 19.9% 0.73 (0.69, 0.77)

Non-Submerged 2.77 0.26 64 1.87 0.1 64 18.6% 0.90 (0.83, 0.97)

Submerged 2.68 0.48 630 1.87 0.1 630 20.2% 0.81 (0.77, 0.85)

Total (95% CI) 2120 2120 100% 0.87 (0.78, 0.96)

Heterogenity: Tauτ = 0.01; Chiτ = 140.55, df = 4 (P ≤ 0.00001); Iτ = 97%

Test for overall effect: Z = 19.48 (P ≤ 0.00001)
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Figure 2. Forest plot of comparison: regenerative studies probing depth (mm)

Study or Subgroup Mean 
(mm)

SD 
(mm)

Total Mean 
(mm)

SD 
(mm)

Total Weight IV, Random, 95% 
CI (mm)

de Waal 2013 5.5 1.4  8 3.7 0.8 38 15.7% 1.80 (1.33, 2.27)

de Waal 2013 6.6 1.6 31 4.3 2.1 31 6.4% 2.30 (1.33, 2.27)

de Waal 2015 5 1.2 59 2.9 0.7 54 19.9% 2.10 (1.74, 2.46)

de Waal 2015 4.7 1 49 3 0.7 48 20.6% 1.70 (1.36, 2.04)

Heitz-Mayfield 2011 5.3 1.8 36 2.9 0.8 36 10.9% 2.40 (1.76, 3.04)

Papadopoulos 2015 5.92 0.8 8 4.44 0.8 8 8.3% 1.48 (0.70, 2.26)

Papadopoulos 2015 5.52 0.8 8 4.31 0.8 8 8.3% 1.21 (0.43, 1.99)

Romeo 2005 5.79 1.69 19 3.58 0.94 19 7.1% 2.21 (1.34, 3.08)

Romeo 2005 6.52 1.62 16 5.91 2.53 16 2.9% 0.61 (-0.86, 2.08)

Total (95% CI) 274 258 100% 1.86 (1.59, 2.12)

Heterogenity: Tauτ = 0.06; Chiτ = 13.11, df = 8 (P = 0.11); Iτ = 39%

Test for overall effect: Z = 13.88 (P ≤ 0.00001)
2-2 -1 10

Favours (Baseline) Favours (12 months)

 
IV, Random, 95% 

 CI (mm)

Mean DifferenceMean Difference12 monthsBaseline

Figure 1. Forest plot of comparison: non-regenerative studies probing depth (mm)

therapy of peri-implantitis.’ 

The author did not state how effective non-regenerative 

treatment was even though the primary papers could have been 

included in a meta-analysis. Without knowing the effectiveness of 

the standard treatment, in this case, non-regenerative treatment, it 

becomes difficult to judge the true effectiveness of the regenerative 

treatment with its increased complexity, morbidity and expense. 

To answer this question of efficacy in non-regenerative 

treatment we have used the mean pocket depth reduction metric, 

as both papers use this as a primary outcome measure to create 

a control group. Initially it was necessary to calculate the mean 

difference at 12 months in pocket depth for the non-regenerative 

studies, some of the figures have had to be intuited as one paper 

had a shorter study duration (six months) and missing standard 

deviations. Additionally, in the other studies we pooled the data 

where there were no statistical differences between test and control 

groups. The data were then transformed into a forest plot (Fig. 1).

From this systematic review, weighted post treatment mean 

pocket reduction was 1.86mm.

The second part of the analysis was to utilise the new mean 

difference in probing depth as the control for the probing depth 

reduction in the regenerative studies. As with the first meta-

analysis this has been transformed into a forest plot to interpret 

the results (Fig. 2).

The results of the second meta-analysis confirm that there 

is a statistical difference between the non-regenerative and 

regenerative groups. The important item to note is the mean 

probing depth reduction between the two groups is less than 

1mm, and a standard pocket measuring probe is divided into 1mm 

increments, giving it a maximum accuracy of 0.5mm, suggesting 

the clinical significance is weak.

An additional point to which the Daugela et al. study alludes 

is that the mean pre-treatment probing depth for the non-

regenerative studies was 5.4mm and for the regenerative studies 

6.7mm, creating more variability when trying to find a control for 

these studies. In effect, the deeper the pocket the more likely the 

treatment will default to a complex procedure.

Regarding radiographic bone level measurement this could 

possibly be viewed as a surrogate outcome. A surrogate being a 

measure of effect of a specific treatment that may correlate with 

a real clinical endpoint.3-4 As the author mentions, we cannot be 

certain that the bone seen in the radiograph is truly regenerated 
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bone or just an image of the bone graft and connective tissue that 

takes up to ten years to resorb.

In conclusion both regenerative and non-regenerative therapies 

have been shown to reduce pocket depths, but there is only 

weak evidence as to which treatment is best since the clinical 

significance is only just measurable. We need to go beyond the 

conclusion that more long-term randomised control studies are 

required and follow the advice of John Ioannidis in his paper ‘How 

to make more published research true’.5 Instead of a large number 

of lead authors trying to investigate the same area in slightly 

different ways, the profession needs to adopt a collaborative 

approach and replication culture based on pre-registration, open 

data sharing and standardisation. This is particularly important in 

the case of dental research where individual study-centre sample 

sizes are by their nature small. The lead for this research should 

be co-ordinated by the international specialist groups such as 

the European Association of Osseointegration so clinicians can 

reference high quality research results in the future.
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