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Abstract 

Aim and objectives: Implants represent a growing business all over the world. As more and more dentists 
tend to treat patients using this kind of treatments, the complications are also much more common as time goes by. 
The prosthetic solutions are various, they include single/multi-unit restorations, cemented or screw-retained on a 
variety of abutments and ti-bases. The aim of this study is to compare the two choices - cemented vs screw-
retained and follow up the tissue response after replacing an old cemented restoration with a screw-retained one. 

Materials and methods: A patient with cement-related peri-implantitis was treated and followed over a 
period of time. Tissue response was analysed as healing and bio-integration of the new restoration occurred. 

Results: Tissue healing and maturation progressed very well after the irritation caused by the cement was 
removed. 

Conclusions: Cemented implant restoration pose a higher threat of peri-implantitis compared to the 
screw-retained ones due to the risk of cement overpass into the peri-implant space. 
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INTRODUCTION 

The history of the modern implant has seen countless changes, beginning in 1913 
when Dr EJ Greenfield implanted an artificial root made from a “hollow 24 mm diameter 
hollow latticed cylinder of multi-unit iridbond, which compensates for the angulation of 
implants and allows precise screwing through a circular incision. In the 1940s, Formiggini, 
considered the “father of modern implantology”, and Zepponi developed an endosseous 
implant with a stainless steel spiral design that allowed bone to grow into the metal [1]. 

An endosseous dental implant is designed for placement in the alveolar bone of the 
mandible or maxilla, with the body of the implant embedded in the bone [2]. Two basic types 
of endosseous implants are described in the literature, blade and root form. Regardless of 
shape, modern implants undergo a series of surface treatments: After processing a titanium or 
titanium alloy implant, contact with air causes immediate development of a titanium oxide on 
the implant surface. Until the late 1980s, additional procedures to surface treat the implant 
were rarely performed. Since then, numerous implant surface modifications have been 
developed to adjust the texture of the implant surface to encourage the osseointegration 
process, especially in cases of low bone density. Modifications can be classified into additive 
and subtractive procedures, if the substance is removed or added to the implant surface 
during implant surface treatment. Subtractive procedures include the following: acid etching; 
blasting with an abrasive material such as silica or HA; blasting with HA, is particularly 
advantageous because unlike sand, any or laser treatment [3]. Additive procedures have the 
same purpose of modifying the implant surface to a moderate degree and include: coating 
with HA, anodizing to thicken the titanium oxide surface [4], [5], [6].  

The prosthetic connections of implants can be divided into internal and external 
(older). External hex connections have the disadvantage of screw loosening, as they bear more 
horizontal forces on the connecting screw [7]. There are numerous studies in the literature on 
marginal bone loss comparing the two types of connections, most of them showing that 
implants with internal connection resulted in a more favourable response from the alveolar 
bone with respect to marginal bone loss in the posterior areas without periodontal or peri-
implant damage, unlike implants with external connection [8].  

Cemented restorations feature a conventional design to connect a restoration (crown, 
bridge) to an implant-supported bridge. This process is similar to cementing a crown onto a 
natural tooth. Conventional casting techniques have a relatively low fidelity, this has been 
one of the drawbacks to achieving the passive fit required for multi-unit restorations on 
implants. CAD/CAM scanning and milling of the restoration provides high accuracy and 
passive fit. 

These restorations are mainly used in the esthetic area, in cases where a significant 
angle is present between the implant and the axis of the prosthetic restoration, because the 
screw hole that secures the restoration will appear on the visible surfaces of the restoration 
(buccal), which makes cemented restorations the preferred choice, because the screw hole that 
secures the restoration will not affect the appearance of the restoration, as the restoration is 
cemented to the abutment [9], [10]. 

Although cemented restorations have many advantages, they also have many 
disadvantages, which should be taken into account when deciding on a cemented restoration. 
The main complication of this type of restoration is the residual cement left in the sulcus, 
which can lead to peri-implant disease. 

Screw-retained restorations are designed to be screwed either directly onto the 
implant or onto a screw-retained abutment positioned on the implant (multi-unit abutments). 
Screw-retained restorations are a safe and easy way to maintain a prosthetic restoration 
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because the restoration can be unscrewed at any time by the clinician, both for sanitation of 
the restoration and for maintenance of the implant [10]. 

Screw-retained restorations can also be used for angled implants, as these restorations 
can also be screwed onto multi-unit abutments, which compensate for the angulation of the 
implants and allow the restorations to be screwed straight. 

Aim and objectives 
The aim of the present study is to evaluate peri-implant tissue responses after 

modification of the prosthetic restoration aggregation method and to follow their stability 
over time. 

MATERIAL AND METHODS 

The evolution of a patient with peri-implantitis caused by excess peri-implant cement 
resulting from the cementing of the prosthetic restoration was followed. 

The patient's implant was explanted, a bone augmentation was performed with 
different bio-materials, and then the lost implant was replaced. Afterwards, a new screw-
retained restoration was set in place, and the follow-up of the tissue healing begun. 

 
Clinical protocol and stages: 
After the patient presented to the clinic and following the clinical examination, in 

conjunction with complementary examinations (radiological examination), a fistula was 
observed in the implant at the 3.6 position (Figure 1). 

 

 
Figure 1. Initial appearance of peri-implant restoration and mucosa 
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Figure 2. Initial radiological appearance (section from OPG) of the implant 

 
Following radiographic analysis, vertical defects were observed mesial and distal to 

the implant (Figure 2), and the patient was referred for a CBCT radiographic examination to 
observe the status of the buccal and lingual cortical bone.  

After performing and analyzing the CBCT examination, it was observed that the 
implant also shows vertical defects in the lingual and buccal cortices (Figure 3). 

 

 
Figure 3. Sagittal section from CBCT 

 
After the diagnosis was established, the fistula at the implant was inspected and this 

fistulous path was curettage (Figure 4). During the curettage of the fistula, a hard mass was 
detected and removed with the curettage, this hard mass, which turned out to be residual 
cement remaining at the implant sulcus, which led to the formation of the fistula, but also to 
the formation of peri-implant vertical bone defects. 
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Figure 4. Intraoperative appearance during curettage - removal of a residual cement mass 

 
After curettage of the fistulous tract and removal of residual cement, the affected 

implant was uncovered and explanted by unthreading it (Figure 5). 
 

 
Figure 5. Appearance of the explanted implant 

 
After the explantation was performed, the implant socket (Figure 6) remained and was 

cleared to provide the necessary support for a future bone graft, with which the bone 
augmentation will be performed. 
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Figure 6. Appearance of the implant socket - after explantation 

 
Once the alveolar curettage was completed and all residual cement was removed, 

bone augmentation was performed with a xenograft made of bovine bone combined with 
autologous bone harvested from the patient. This bone graft, was protected with a PRF 
membrane, obtained after centrifugation of blood collected from the patient, to allow 
osteosynthesis and subsequent wound healing (Figure 7). 

 

 
Figure 7. Appearance of xenograft protected with PRF membrane 

 
After a period of 6 months a new implant was inserted (Figure 8), in the same position 

as the old implant, this time a screw-retained restoration was chosen to avoid the risk of peri-
implantitis due to residual cement. 
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Figure 8. Appearance of the newly inserted implant - after osseointegration 

 
The emergence profile of the new restoration can be seen (Figure 9) which ensures 

optimal closure of the peri-implant soft tissues and implant sulcus. The mucosal face of the 
restoration has been finished and polished to block the possibility of bacteria adhering to it. 

 

 
Figure 9. The appearance of the screw-retained restoration - emergence profile and mucosal face 

RESULTS 

After the application of the restoration, the peri-implant soft tissues conformed to the 
contour and emergence profile of the restoration, with complete healing of the soft tissues 
(Figure 10) (Figure 11). The tissues remained healthy with no signs of inflamation over the 
next 6 months. 
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Figure 10. Occlusal aspect Figure 11. Buccal aspect 
 
Excess cement is a real risk factor when it comes to implant restorations. Screw-

retained restorations are more predictable to fix than cemented restorations, as there is no risk 
of residual cement remaining in the peri-implant space and thus the risk of peri-implantitis is 
lower than with cemented restorations. The only major problem with screw-retained 
restorations is achieving complete passivity when they are fixed into the implant. 

DISCUSSIONS 

As can be seen in this case, cleaning the cement around an implant restoration is often 
a problem. The only major problem related to screw-retained restorations is achieving 
complete passivity, when it is established that the main cause of peri-implantitis in implants 
with cemented restorations is the residual cement left unremoved by the clinician during the 
cementing of the restoration [11], [12]. Even in implants with a smooth surface, it has been 
shown that complete removal of a resin cement was not possible. In newer implant surfaces, 
which are intentionally rougher to ensure better healing, the cement is expected to have even 
greater adhesion and cleaning becomes significantly more difficult [13] [14], [15]. 

CONCLUSIONS 

There are different philosophies about the ideal type of restoration. The truth is that 
most decisions are based on the personal preference of the clinician and the actual clinical 
situation. The literature shows advantages and disadvantages for both implant-screwed and 
cement-retained restorations. 

An understanding of how each type of prosthesis influences the aesthetics, occlusion 
and longevity of the restoration is essential in selecting the best case for a screw-retained or 
cement-retained restoration. 

None of the fixation methods is clearly perfect, but cemented restorations have 
biological complications more often (bone loss >2 mm). 
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Excess residual cement remaining in the peri-implant space is one of the main causes 
of peri-implant soft tissue inflammation and peri-implant vertical bone resorption in implant 
cemented restorations. 

REFERENCES 
1. Block MS. Dental Implants: The Last 100 Years.J Oral Maxillofac Surg. 2018 Jan;76(1):11-26. 
2. Resnik R. Misch's Contemporary Implant Dentistry. 4th ed. St. Louis: Mosby. 2021.  
3. Abraham CM. A brief historical perspective on dental implants, their surface coatings and 

treatments.Open Dent J. 2014 May 16;8:50-5.  
4. Farronato D, Fumagalli D, Asa'ad F, Pasini PM, Mangano F, Rasperini G. Failed Blade Implant 

After 25 Years in Function: Case Description and Histologic Analysis. Int J Periodontics 
Restorative Dent. 2018 Mar/Apr;38(2):e29-e32.  

5. Smeets R, Stadlinger B, Schwarz F, Beck-Broichsitter B, Jung O, Precht C,et al. Impact of Dental 
Implant Surface Modifications on Osseointegration.Biomed Res Int. 2016;2016:6285620. 

6. Marenzi G, Impero F, Scherillo F, Sammartino J, Squillace A, Spagnuolo G. Effect of Different 
Surface Treatments on Titanium Dental Implant Micro-Morphology. Materials 2019;12:733.  

7. Sasada Y, Cochran DL.Implant-Abutment Connections: A Review of Biologic Consequences and 
Peri-implantitis Implications.Int J Oral Maxillofac Implants. 2017 Nov/Dec;32(6):1296-1307.  

8. Kim DH, Kim HJ, Kim S, Koo KT, Kim TI, Seol YJ, et al. Comparison of marginal bone loss 
between internal- and external-connection dental implants in posterior areas without 
periodontal or peri-implant disease. J Periodontal Implant Sci. 2018 Apr 30;48(2):103-113. 

9. Nandini N, Kunusoth R, Alwala AM, Prakash R, Sampreethi S, Katkuri S. Cylindrical Implant 
Versus Tapered Implant: A Comparative Study. Cureus. 2022 Sep 28;14(9):e29675.  

10. Misch CE. Dental Implant Prosthetics, 2nd edition. Mosby. 2015. 
11. Dini C, Borges GA, Costa RC, Magno MB, Maia LC, Barão VAR. Peri-implant and esthetic 

outcomes of cemented and screw-retained crowns using zirconia abutments in single implant-
supported restorations-A systematic review and meta-analysis. Clin Oral Implants Res. 2021 
Oct;32(10):1143-1158.  

12. Jivraj, Saj. (2018).Screw versus cemented implant restorations: The decision-making 
process.Journal of Dental Implants. 8. 9. 10.4103/jdi.jdi_7_17. 

13. Wessing B, Emmerich M, Bozkurt A. Horizontal Ridge Augmentation with a Novel Resorbable 
Collagen Membrane: A Retrospective Analysis of 36 Consecutive Patients.Int J Periodontics 
Restorative Dent. 2016 Mar-Apr;36(2):179-87.  

14. Lee A; Okayasu K; Wang H-L: Screw- Versus Cement-Retained Implant Restorations: Current 
Concepts. Implant Dentistry 19(1):p 8-15, February 2010.  

15. Sailer I, Mühlemann S, Zwahlen M, Hämmerle CH, Schneider D. Cemented and screw-retained 
implant reconstructions: a systematic review of the survival and complication rates. Clin Oral 
Implants Res. 


