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Abstract 

Background: Peri-implant defect morphology has shown to potentially impact upon the 

reconstructive outcomes for the management of peri-implantitis. Given the role that defect 

morphology plays upon the decision-making in the treatment of peri-implantitis, the present 

study aimed at assessing the morphology and severity of peri-implantitis bone defects and to 

insight on the patient-, implant- and site-related variables associated to these. 

Material and methods: A cone-beam computed tomography study was carried out to classify 

peri-implantitis defects according to the type of defect, number of remaining bony walls and 

severity according to the extension of vertical bone loss. Three major defect categories were 

proposed: class I - infraosseous; class II - horizontal; class III - combined of class I and II. 

These were then sub-classified into: a. dehiscence; b. 2/3-wall; and c. circumferential - type 

defect. According to the severity the defects were further sub-classified into: A: advanced; M: 

moderate; and S: slight. In addition, 20 site-, implant- and patient-related variables were 

analyzed by generalized estimating equations (GEEs) of multilevel logistic regression models. 

Results: Based on an a priori power calculation, 332 implants were screened in 47 peri-

implantitis patients. Of these, 158 peri-implantitis implants were eligible. The most prevalent 

defect morphology type was class Ib (55%) followed by class Ia (16.5%) and class IIIb (13.9%). 

On the contrary, the less frequent defect was class II (1.9%). The most frequent degree of 

severity was M (50.6%) with S (10.1%) being the least prevalent. Buccal bone loss was 

significantly greater compared to the other bony walls in class I and class III defects. Age was 
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associated with the type of defect. Age and smoking habit were associated with the morphology 

of the defects, while smoking habit, type of prosthesis and distance to adjacent implant were 

associated with the severity of the defects (vertical bone loss). 

Conclusion: Peri-implantitis defects frequently course with an infraosseous component and 

often with buccal bone loss. Certain patient-, implant- and site-specific variables are related 

with defect morphology and severity. However, morphological patterns for peri-implantitis 

bone defects could not be proven. (NCT NCT03777449). 

MeSH Keywords: Peri-implantitis, Peri-implant mucositis, Dental implants, Implant stability, Diagnostic, Alveolar 

bone 

Introduction 

It has been suggested that the therapeutic outcome of non-surgical and surgical 

periodontal treatment is associated to defect morphology. In fact, classical studies 

demonstrated that narrower defect angles were more prone to achieve greater 

radiographic bone fill.1, 2 This remarkable finding has been further evidenced in the field 

of guided bone regeneration.3 As such, a concavity outlined in the alveolar crest (<150º) 

was shown to be more predictable to achieve successful lateral ridge augmentation. 

Alike, the favorable outcome after peri-implant reconstructive therapy for the 

management of peri-implantitis has further exhibited to be dependent upon the 

morphological features.4 Schwarz et al. showed that circumferential peri-implant defects 

(named as class Ie) were more conducive to reveal higher changes in probing pocket 

depth and clinical attachment level at 6 and 12 months compared to other defect 

morphologies.4 On the contrary, non-contained residual dehiscence defects >1mm at the 

time of implant placement are at higher risk of developing peri-implant diseases due to 
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ineffective guided bone regeneration (GBR).5 These findings pinpoint on the biological 

criteria to succeed in GBR, as the stability of the fibrin clot was regarded as a critical 

factor to recruit mesenchymal stem cells capable of osteogenic differentiation.6, 7 

 

In light of the importance of defect morphology upon the therapeutic outcomes, 

several investigations have explored their features. Schwarz et al. studied and classified 

peri-implantitis defect configuration.8 Basically, class I referred to the presence of an 

infra-osseous compartment, class II was proposed for defects with horizontal pattern of 

bone loss. Interestingly, in humans (55.3%) and dogs (86.6%) the most frequent defect 

configuration was circumferential, so-called class Ie defects.8 Likewise, Serino et al. 

demonstrated that 34% of the defects did not exhibit circumferential bone loss, but 

rather, bone breakdown in the buccal areas.9 Garcia-Garcia et al. found upon surgical 

entry that, ~30% of the defects presented a circumferential configuration (class Ie), 

while ~25% displayed a circumferential defect combined with a buccal dehiscence-type 

defect.10 This is consistent with a recent canine study that demonstrated that peri-

implantitis evolve in a more severe and aggressive fashion in the buccal sites compared 

to the lingual counterparts.11 In fact, it has been speculated that bone architecture and 

the proximity of dental implants to the cortical bone might play important roles on the 

frequency and severity of pathogenic bone loss on the buccal sites rather than the 

existence of linear resorptive patterns.10, 12 
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The use of radiographic techniques allows to establish the morphology of the 

peri-implant bone tissues, either with two-dimensional radiographs like intraoral 

radiology (IR) or panoramic images either with three-dimensional images as computer 

tomography (CT) and cone beam computer tomography (CBCT).13 The use of intraoral 

radiography is the most common in daily practice, but it is limited to two planes and 

superimposition may mask marginal bone levels.14 In fact, the absence of 3D 

information in IR impede the evaluation of peri-implant bone defects and distinction 

between buccal and lingual bone plates.15 On the other side, CBCT may ensue some of 

these limitations by providing 3D images and several orthogonal planes 16 with the 

advantages of limiting the geometric distortion reported in about 1/3 of the IR and 

panoramic images.13, 15 Additionally, the accuracy of CBCT to assess the histological 

configuration and extension of ligature-induced peri-implantitis defects was previously 

demonstrated in a canine model.17  

 

Hence, given the weight of defect morphology for the achievement of favorable 

therapeutic outcomes, it was the primary objective of the present radiographic study to 

assess the morphologic features and severity of peri-implantitis defects. Secondary, it 

was purposed to insight on the influence of patient- and implant-related characteristics 

on defect morphology.  

 

Material and Methods 

This article is protected by copyright. All rights reserved.



A retrospective study was conducted in accordance with the Declaration of 

Helsinki on human studies, following approval from the Ethics Committee of the 

University of Extremadura (Badajoz, Spain, Ref. no. #18002909). The study was also 

registered and approved by www.clinicaltrials.gov (NCT NCT03777449), and is 

reported according to the STROBE statement (www.strobe-statement.org).   

 

Study population 

All enrolled peri-implantitis subjects had been consecutively evaluated with dental 

implants in function for a minimum of 36 months after final prosthesis delivery. The 

clinical and radiographic analyses were carried out by one experienced periodontist 

(AM). Available baseline x-rays at the time of prosthesis delivery were retrospectively 

examined to exclude implants with early peri-implant bone loss before function that 

could lead to misdiagnosis.18  

 

Eligibility criteria 

The following inclusion criteria were applied: partial or complete edentulous 

rehabilitated with implant-supported single-crown, fixed prostheses or implant-

supported overdentures, patients aged 18-80 years; smokers (HS), light smokers (LS<10 

cig/day), former smokers (FS) or non-smokers (NS); absence of infectious disease at the 

time of implant placement; absence of systemic disorders or medications known to alter 

bone metabolism. Subjects were excluded if they revealed the following conditions: 

pregnancy or lactation at the last follow-up, uncontrolled medical conditions such as 
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uncontrolled diabetes mellitus; and inadequate bucco-lingual implant positioning 

outside of the bony contour. 

 

Case definition of peri-implantitis 

Based on the consensus report of Workgroup 4 of the 2017 World Workshop on the 

Classification of Periodontal and Peri‐Implant Diseases and Conditions 19, the diagnosis 

of peri-implantitis without baseline information required: 

• Presence of bleeding and/or suppuration on gentle probing. 

• Probing depth ≥ 6 mm. 

• Bone level ≥ 3 mm apical to the most coronal portion of the implant or at the 

rough-smooth interface in tissue-level implants.  

 

Peri-implantitis local confounders assessment 

The following site-specific parameters were recorded as part of a routine screening: 

• Keratinized mucosa (KM) around dental implants, measured from the free 

mucosal margin to the mucogingival junction at the mid-buccal position and 

recorded to the nearest mm using a North Carolina Probe (Hu Friedy, Chiacgo, 

IL). If unclear, Lugol’s iodine was used to stain the mucosa to better discern the 

mucogingival margin. The presence of keratinized mucosa was classified as 

≥2mm and <2mm. The lack of KM was coded as 0.  
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• Abutment-implant misfit was defined as the presence of a gap (abutment 

loosening) between the implant and the abutment constatable according to the 

radiographic assessment. It was coded as “yes” or “no” 

• Type of prostheses were classified as “fixed” for implant-supported single-

crowns or “removable” for implant-retained overdentures. 

• Accessibility for oral hygiene was assigned for those sites that provided 

access/capability to carry our personalized oral hygiene measures - “yes”. The 

lack of access was recorded as “no”. This was recorded during the initial 

interview with the patients 20. 

• The presence of pink porcelain in hybrid prostheses was recorded as “yes” or 

“no” independently on the capability of access to reach oral hygiene. 

• Implant and tooth proximity adjoining the peri-implantitis implant was defined 

as a minimal distance of 1.5mm to the adjacent tooth and 3mm between dental 

implants. 

 

Other patient- and implant-related variables were also recorded, these include age, 

gender, function time, total number of implants, total number of implants within the 

same arch, type of edentulism (complete/partial), history of periodontitis (yes/no), 

periodontitis location (generalized/localized)  type of periodontitis (chronic/aggressive), 

loss of support (mild: bone loss<15%/moderate: bone loss ≥15-30%/severe: bone 

loss>30%) , implant position (mandibular anterior- ma, mandibular posterior- mp, 

maxillary anterior- MA, maxillary posterior- MP), smoking habit (heavy smoker – 
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HS≥10cig/day; light smoker – LS<10 cig/day; former smoker – FS and non-smoker – 

NS) implant type (tissue level – TL or bone level - BL) and implant system. 

 

Radiographic assessment  

CBCTs were taken by an experienced radiologist (VC). Image from eligible 

patients were acquired by CBCT i-CAT Model 17–19 (Imaging Sciences International 

LLC, Hatfield, PA, USA). The imaging parameters were set at a width and depth of 

16x13mm, 120kVp, 20.27mAs, scan time 14.7 s, resolution 0.25 voxel and a field of 

view (FOV), which varied based on the scanned region. Defect morphology and 

severity were determined using the Osirix DICOM viewer (Pixmeo, CH-1233 Bernex, 

Switzerland) by one previously calibrated examiner (RP). The examiner reached an 

inter-examiner Cohen kappa index >85% after analysing 10% of the sample calculated a 

priori in the power analysis. 

 

Peri-implantitis bone morphologic and severity classification 

The following characterization of the peri-implantitits defects were featured 

according to the defect morphology and severity (Figure 1). The present classification is 

a modification of a previously published work done by one of our authors 8: 

- According to the morphology was classified as follows: 

• Class I: Infraosseous defect 

o Class Ia: Buccal dehiscence 

o Class Ib: 2-3 walls defect 
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o Class Ic: Circumferential defect 

• Class II: Supracrestal/horizontal defect 

• Class III: Combined defect 

o Class IIIa: Buccal dehiscence + horizontal bone loss 

o Class IIIb: 2-3 walls defect + horizontal bone loss 

o Class IIIc: Circumferential defect + horizontal bone loss 

-  Each implant was sub-classified to defect severity based upon the defect depth 

from the implant neck and ratio of bone loss/total implant length: 

• Grade S: Slight: 3-4mm/<25% of the implant length 

• Grade M: Moderate 4-5mm/≥25%-50% of the implant length 

• Grade A: Advanced: >6mm/>50% of the implant length 

 

 

Statistical analysis 

A priori statistical power analysis was performed assuming an intra-class 

correlation coefficient (ICC) of 0.25, based on the findings from two previous studies 8, 

21 to guarantee a confidence interval of 95% and a power of 80% considering “implant” 

as the statistical unit. This guarantees that a given defect type is not >8% of error 

regarding the total population. 

 

The inferential analysis involved estimation by generalized estimating equations 

(GEEs) of multilevel logistic regression models. Calculations were made to assess any 
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association between any variable recorded at implant-level in relation the defect 

morphology and severity. The 95% confidence interval for the coefficients was given 

from the Wald's Chi2 statistic. With this model, the correlations between the 

measurements of implants and the subjects. The level of significance set in the analyses 

was 5% (α = 0.05). 

 

Results 

Study population 

Based on an a priori power calculation, 332 implants were recorded in 47 

consecutive peri-implantitis patients (27.7% males: 72.3% females; age: 58.3 ±10.5 

years; complete edentulous= 21.3%: partial edentulous= 78.7%) recruited. Of these, 158 

implants were diagnosed as having peri-implantitis (73.4%*, 1.9%†, 6.3%‡, 3i=2.5%, 

4.4%§, 8.9%**, 2.5%††; TL=3.9%, BL= 96.1%). The mean value of implants per patient 

and per arch was 7.1 ±2.9 and 4.7 ±2.0, respectively. The mean function time was 7.7 

±3.0 years. Regarding smoking habit, 66% were NS, 12.8% were FS, 8.5% were LS and 

12.8% were HS.  

 

Peri-implantitis local confounders  

Half of the peri-implantitis implants (50%) were lacking KM, while in 15.2% 

and 34.8% were <2mm and ≥2mm. The majority of implant-abutment connections 

* Nobel Biocare Services AG, P.O. Box, CH-8058 Zürich-Flughafen, Switzerland 
† ASTRATECH (DENTSPLY-SIRONA), Susquehanna Commerce Center, 221 W. Philadelphia Street ,Suite 60W, York, PA 17401, USA 
‡ Klockner S.A., Via Augusta, 158, 9ª planta, 08006 Barcelona, España 
§ Mozo-Grau, S.A, Santiago López González, 7, 47197 Valladolid, España 
** Divident Ltd., P.O. Box 51, Savion 5690500, Israel 
†† Institut Straumann AG, Peter Merian-Weg 12, 4002 Basel, Switzerland  
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fitted (70.9%), while 29.1% were loose. The vast majority were implant-supported fixed 

prostheses (91.5%) while only a small percentage were removable prostheses (8.5%). 

Of these, 77.2% reported no cleansability, and only 22.8% reached adequate access for 

cleansability. These, 45.6% lacked pink porcelain and 54.4% were designed with pink 

porcelain at the base of the prosthesis. Concerning the three-dimensional position in 

relation to adjoining teeth/implants, 25.3% and 4.4% were close to adjacent implants 

and teeth, respectively. 

 

Relationship between local confounders 

 Type of implant-supported prosthesis (fixed) and the presence of pink porcelain 

were statistically significant associated with cleansability (p<0.001). Interestingly, the 

variable KM (0mm, <2mm, ≥2mm) was significantly associated with location 

(p=0.0007), being ≥2mm in 75% of the peri-implantitis cases in the maxillary anterior 

and only 7.7% in the posterior mandible. Alike, the variable KM was significantly 

associated with the close proximity of the adjacent tooth. As such, in 71.4% of the cases 

when the implant was close to the adjacent dentition the KM was ≥2mm. On the 

contrary, in 52.3% of the cases were lacking KM (0mm) when the distance to the 

adjacent dentition was greater ≥1.5mm. 

 

 

Peri-implantitis defect morphology and severity 
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At patient-level, the most frequent peri-implantitis defect morphology was class 

Ib (87%) then IIIb (22%) and with the least frequently on II (3%). Likewise, at implant-

level, the most prevalent defect morphology type was class Ib (55%) then Ia (16.5%) 

and IIIb (13.9%). On the contrary, the least frequent defect was II (1.9%) (Figure 2). 

Independent of the landmark used to assess defect severity, the most frequent degree of 

severity was M (50.6% in mm/52.5% according to implant length) and the least 

prevalent was S (10.1% in mm/10.8% according to implant length). 

When combined defect morphology and the degree of severity, it was exhibited 

that class Ic (60%) defect morphology was more severe than class Ia (11.5%) and Ib 

(40.2%). Likewise, class Ic (75%) evidenced greater severity than class Ib (31.8%) and 

Ia (28.6%). However, statistical significance could not be reached (p=0.25 in relation to 

bone loss in mm and p=0.234 according to implant length) (Figure 3). 

Moreover, it was noted that the majority of defect morphologic subtypes, buccal 

bone loss was more pronounced than any other bony wall. Mean vertical buccal bone 

loss was 5.76 ±2.16mm, reaching its maximum mean value for class II defects (8.86 

±0.90mm). Conversely, mean vertical lingual bone loss was 4.12 ±1.83mm. Alike, it 

reached its maximum mean value for class II defects (7.35 ±1.31mm) (Figure 4). 

In addition, only age was found to significantly impact upon defect morphology 

(p=0.016). As such, it was exhibited a significant increase in defects class Ib as age was 

increased and a decreased in class IIIb and IIIc. Interestingly, when compared defect 

morphologies in individuals ≤55 years vs. >65 years it was noted high statistical 

significance (OR=4.81; p=0.004). In this sense, it was worth noting that smoking did 
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not reach statistical significance but a marginal tendency towards significance was 

displayed. For instance, defect morphologies in NS were mainly class Ib (50.5%) and Ia 

(22.5%). Interestingly, 80.8% of HS presented class Ib, while class III was almost non-

existent (3.8%). Further, it was no variable that reached statistical significance when 

associated with the severity of peri-implantitis defects. Nevertheless, partial edentulous 

patients presented with greater severity (type A) than complete edentulous patients 

(45.9% vs. 24.5%, respectively). 

Three variables yielded significance when associated to severity by means of 

mean vertical bone loss. HS had more advanced bone loss compared to FS, NS or LS 

(p=0.014). Likewise, peri-implantitis in implant-supported fixed prostheses were more 

progressive compared to removable prostheses (p=0.033). In addition, implant 

proximity was also found to be associated with greater vertical bone loss (p=0.046). 

  

Discussion 

Principal findings 

 The present study has demonstrated using CBCT that peri-implantitis defects 

frequently course with an infraosseous component and buccal bone loss. Nevertheless, 

based upon the findings from this study, peri-implantitis might be exhibited in other 

assorted defect configurations. It was found that defect severity often relies upon defect 

morphology. It was further illustrated that certain patient-, implant-, and site-related 

factors are associated with defect morphologic features including severity. Nonetheless, 
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the establishment of morphologic patterns for peri-implantitis defects could not be 

proven.  

 

Agreements and disagreements with previous studies 

The frequency and morphological characteristics of periodontal defects have 

been extensively investigated 22-25. With the concern of the growing rate of biological 

complications, the examination of peri-implantitis defect morphology and severity has 

also gained attention. Schwarz et al. initially described the peri-implantitis defect 

configuration 8. As such, the defects were classified according to their morphologic 

pattern in two major categories. In humans (55.3%) and dogs (86.6%) the most 

prevalent defect configuration was circumferential, so-called class Ie defects 8. 

Subsequently, Serino et al. demonstrated that 34% of the defects did not exhibit 

circumferential bone loss, but rather, bone breakdown in the buccal areas 9. Alike, 

Garcia-Garcia et al. showed that, ~30% of the defects presented a circumferential 

configuration (class Ie). However, it was further exhibited that ~25% displayed a 

circumferential defect combined with a buccal dehiscence-type defect 10. Findings from 

the present study are in partial agreement with these findings. Nevertheless, the rate of 

peri-implantitis defects displaying in a 2-3-walls infraosseous morphology was slightly 

greater than the aforementioned studies 8. Several explanations might be attributed to 

the differences noted. Firstly, this study reports higher sample size compared to 

previous studies. Secondly, it might be speculated that implant type (BL vs. TL) might 

play a role upon defect morphology. For instance, Zhang et al. in a radiographic study 
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evaluating patients with lower mandibular tissue-level implant-retained overdentures 

demonstrated that the majority of peri-implant defects were saucer-shaped 21. These 

defects might be more conducive to pure circumferential defects when peri-implantitis 

occurs. Hence, given the fact that the vast majority of the implants assessed in the 

present study were BL (~96%), these slight discrepancies could be explained. In 

addition, although it is not well-understood yet, the buccal bone dynamics after implant 

placement in the lack of sufficient buccal bone (<1.5mm) might contribute to the 

resorption of the buccal compartment, jeopardizing this the long-term hard tissue 

stability.26  

Findings from the present study also showed that 50% of the peri-implantitis 

implants were lacking KM. Indeed, the significance of KM around dental implants has 

been subjected to debate 27-29. However, breaking down this data, it was found that, in 

the mandibular anterior peri-implantitis implants, 67.7% lacked KM, while peri-

implantitis in the maxillary anterior and posterior sites occurred 75% and 46.2%, in 

areas ≥2mm KM, respectively. In other words, regardless of plaque control that could 

not be controlled in the present study as a variable, the lack of KM in the buccal site of 

implants in the mandible might be more incline to disease development than the maxilla 

(Figure 5). Additionally, in 77.2% peri-implantitis cases, patients reported no 

capability/access to achieve cleansability were associated with the presence of hybrid 

prostheses (i.e., presence of pink porcelain). In fact, Serino & Ström highlighted the role 

of prosthesis design on plaque control and found that 74% of implants evaluated had no 

access to proper plaque control. These cases were significantly more associated to peri-
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implantitis (65% positive predictive value) compared to cases that oral hygiene could be 

properly carried out 20. Recent studies have validated such findings 30-32.  

 

Reliability of cone-beam computed tomography (CBCT) to assess peri-implantitis 

defects 

 Differences in sensitivity and specificity have been found assessing peri-implant 

bone defects with IR, CT and CBCT images; some of these differences might be related 

to resolution, presence of artefacts and location within the jaws 13. Whereas IR may 

show a resolution of 10- to 25-line pairs per mm, panoramic images shows 3- to 5- and 

CBCT only 1- to 2-line pairs. Indeed, the highest and lowest likelihood ratios were 

found for IR, indicating the best performance for IR in detecting peri-implant bone 

defects while the lowest specificity was found with CT 13. 

 It is worth noting that CBCT accuracy is impaired by artifacts caused by 

metallic implants 33 where blooming artifacts around implants lead to a radiolucent 

shadow surrounding implants 34. Moreover, it has been reported that during daily CBCT 

clinical use, higher accuracy than 0.5 mm cannot be expected 35. In fact, the use of 

CBCT may underestimate the dimension of bone structures of less than 1 mm 36. CBCT 

also showed a limited accuracy measuring vestibular and lingual bone levels 15. 

Accordingly, an overestimation of +0.3 mm of bone levels in the buccal bone and an 

underestimation of -0.83 mm in lingual area. 15. 

 The diagnostic outcomes of CBCT imaging of peri-implant bone loss have been 

related to the type of study and defect morphology 37. The ex vivo studies (cadaver 
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models) demonstrated good values for sensitivity and specificity for both 

circumferential and infraosseous defects but lower for dehiscences 38, 39. Contrastingly, 

CBCT imaging for defect analysis in in vivo animal studies showed positive correlation 

with histology but have a tendency to over-17, 35 or under-estimate15, 40 the size of the 

defect. In particular, employing the ligature-induced peri-implantitis defect model in the 

canine, mean differences between CBCT and histological analyses were -0.53 ± 1.48 

mm for supracrestal defects, +0.49 ± 1.18 mm for infraosseous defects, and +0.18 ± 0.54 

mm for defect width at vestibular aspects, and -0.13 ± 0.44 mm for supracrestal defects, 

-0.05 ± 0.62 mm for infraosseous defects and +0.15 ± 0.48 mm defect width at the oral 

aspects, respectively.17 

 Hence, the use of CBCT might not be incorporated to the standard protocol for 

radiographic peri-implantitis diagnosis, but can have a relevant role when the 

determination of defect morphology may play an essential role in the therapeutic 

decision-making 41. 

 

Clinical implications for the management of peri-implantitis 

 Clinical recommendations based on the present findings cannot be drawn due to 

the nature of the study. Nevertheless, given the relevance of defect morphology upon 

the therapeutical modality,4 findings from this research may indicate that reconstructive 

therapy must be very selectively indicated. In other words, conceiving circumferential 

defects as the indication for regeneration, based on the present findings, the majority of 

defects might not be the most suitable candidates. Hence, with the goal of reducing 
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probing pocket depth as the therapeutical endpoint, the reconstruction of infraosseous 

peri-implantitis bone defects might be in need to be complemented with resective 

therapy. Furthermore, in 3-wall defects missing the buccal wall (class Ib), 

reconstructive strategies should be applied to build up the missing bony wall. However, 

data on this is scarce.  

 

Limitations and recommendations for future studies 

 Weaknesses and strengths must be disclosed for properly understanding findings 

from the present study. Firstly, the aim of this study was to assess the morphologic 

features using CBCT. As such, CBCT has been associated to over- and under-

estimation compared to other methods .15, 17, 35, 40 Nevertheless, this radiographic 

technique enables to examine the three-dimensional bone structure in cases where 

implant prognosis is hopeless and minimal invasive implant retrieval is desired. Hence, 

due to the nature of the present study we could be more inclusive compared to 

previously published studies regarding the severity despite of the treatment plan to 

manage the peri-implantitis defect. In addition, in future studies it is encouraged to 

assess the intra- and inter-examiner reproducibility regarding the morphology and 

severity of the peri-implantitis defects using CBCT. 

Owing to the scarce information on defect morphology on the reconstructive 

therapeutical outcomes, it is recommended to further investigate the influence of defect 

morphology upon reconstructive and resective outcomes. In this sense, it is also 
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suggested to inquire on the relevance of local predisposing factors, including soft and 

hard tissue characteristics on the onset and severity of peri-implantitis. 

Conclusion 

Peri-implantitis defects course with an infraosseous component and frequently 

with buccal bone loss. Certain patient-, implant- and site-specific variables are related 

with defect morphology and severity. However, morphological patterns for peri-

implantitis bone defects could not be proven. 
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