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Abstract

:

Immediate implant placement and provisionalization in the esthetic zone is a desirable approach that presents several advantages but at the same time embosses several risk factors that can lead to severe esthetic complications. The purpose of this article was to propose a new protocol that could allow for the maintenance and even the improvement of the hard and soft tissue topography, leading to superior esthetic results. The proposed protocol, when certain criteria are met, could be applied even for cases where the extraction socket morphology is currently proposed as a contra-indication for immediate implant placement and provisionalization.
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1. Introduction


Immediate implant placement and provisionalization at the time of extraction in the esthetic zone is today a common treatment modality [1]. The literature outlines the non-interventionist healing process of a post-extraction socket, or in combination with a socket preservation technique, including bone and/or soft tissue grafting, as well as with or without simultaneous implant placement [2,3,4,5,6,7]. While many protocols have been suggested to achieve the establishment of an esthetic and natural result post extraction in the anterior region, challenges persist [8,9,10]. Primary among the challenges faced by clinicians are predictability and reproducibility of esthetic outcomes. Especially, as they relate to the volumetric changes that occur to the labial plate of the socket housing post-extraction, both in the bucco-lingual and apico-coronal aspect. These volumetric osseous changes in turn often result in labial gingival recession, as well as negative optical manifestations of the soft tissue due to concavities. Studies have also shown successful results in intact type I sockets, ideal bone and soft tissue profiles (Salama and Salama 1993) at onset, utilizing a combination of bone replacement graft (BRG) and a temporary prosthesis at the time of extraction and implant placement [11,12,13]. In addition, simultaneous connective tissue grafting grafting in order to increase the stability and predictability of an esthetic outcome have also been suggested [14,15]. Furthermore, there is also evidence that in type I, the labial root fragment can be maintained to biologically stabilize the labial osseous and soft tissue (Partial extraction therapy) [16,17]. However, most immediate implant treatment protocols specifically address only type I sockets, where no hard or soft tissue deficiencies exist prior to extraction [18,19].



Through two case reports, the purpose of this article is to present a new esthetic zone protocol for immediate placement and provisionalized of implants in both class I sockets, as well as class II sockets with a Miller Class I recession deficiencies. Novel steps are introduced and existing clinical protocols are modified, for both the surgical and restorative interventions, with the goal of predictably achieving an optimal result utilizing simpler and less invasive therapeutic protocols 18, including the step-by-step description and application of the Marginal Migration Concept (MMC) in a Class II site [18].




2. Case 1


2.1. “Report and Protocol”


A 40-year-old male presented in the clinic of one of the authors (K.V.) in order to replace a hopeless upper right central incisor. The patient was non-smoker, with a clear medical history, no active dental disease, and no contra-indications present for implant therapy [20]. After clinical and radiographic evaluation, the site was classified as a socket class I, with thin soft tissue biotype and marginal soft tissue apical mislocation at the mid-buccal area (Figure 1, Figure 2 and Figure 3) [18]. The marginal migration concept protocol of treatment (MMC) was selected as suitable for this case. The proposed treatment protocol was thoroughly explained to the patient along with any alternative treatment options. The requirements of the Helsinki Declaration were observed, and the patient gave informed consent for all surgical and restorative procedures.




2.2. Pre-Surgical Stage


First, the initial impressions were taken. Then a diagnostic wax up was performed if necessary and a silicone index was fabricated to be used for the fabrication of the temporary prosthesis at the time of surgery (Figure 1). Alternatively, a prefabricated temporary cell could be used for the same purpose.




2.3. Surgical Stage


The patient received 1 gr of amoxicillin one hour prior to surgery. At the time of surgery, he rinsed for 1 min with chlorhexidine solution 0.12% (Froiplak, Froika, Greece) and the area of interest was anesthetized locally with articaine 4%, epi 1:200k (Septanest, Greece).



Step 1.



A flap-less extraction was performed, taking care to prevent any damage to the soft and hard tissue (Scheme 1A, Figure 4) [21].




	(A)

	
Extraction socket presentation, where the red line represents the supra-periosteal pouch flap.




	(B)

	
Three-dimensional implant positioning, where different locations of the implant axis can achieve the desired location of the platform and neck of the implant.




	(C)

	
Fits abutment selection, where the shoulder is located 0.5 mm apically to the cervical gingival margin.




	(D)

	
Membrane adaptation, being in contact with the internal wall of the socket.




	(E)

	
Bone replacement graft BRG introduction into the available space present within the socket, occupying both the soft and hard tissue zones present below the abutment’s shoulder.




	(F)

	
Membrane adaptation and suturing with vertical mattress sutures.




	(G)

	
Temporary prosthesis delivery, where the cervical margin is located supra-gingivally and comprises a 90′ emergence angle in relation to the abutment.









Step 2.



A partial thickness, supra-periosteal, trapezoidal-shaped pouch with a suitable blade on the buccal aspect only was created, without involving the adjacent papillae. The pouch was extended apically, further than the mucogingival junction, and laterally at least one root mesio-distally, in order to increase the lateral dimensions of the base of the pouch and adequately mobilize the facial tissue. (Scheme 1B and Scheme 2A, Figure 4)




	(A)

	
Supra-periosteal pouch design, demonstrating proper lateral and vertical extensions. The red lines demonstrate the pouch, while the yellow line demonstrates the mucogingival junction.




	(B)

	
First abutment in place and membrane adaptation prior to BRG introduction.




	(C)

	
Final relationship between first temporary prosthesis, abutment, and cervical gingival tissue.









Step 3.



The osteotomy as per the implant manufacturer’s recommendation was generated and a narrow diameter implant was placed, which preferably comprised a stable conical connection and platform switching features (Anyridge, Megagen, South Korea) [22]. The implant had to be placed in a way that the platform and neck of the implant body presented at least 2 mm horizontal distance from the coronal part of the buccal plate. With regards to depth, the position the implant platform had to be at least 3 mm apical to the zenith of the future prosthesis [16,23,24,25]. (Scheme 1B, Figure 5).



Step 4.



The implant was connected to a temporary abutment comprising a shoulder with tulip shape and lateral dimensions that restrict it from being in touch with the buccal soft tissue [26]. The height of the shoulder had to be such that would allow its coronal margin to be located 0.5 mm apical to the existing free gingival margin. (Scheme 1C, Figure 5)



Step 5.



A resorbable membrane was utilized that could maintain its function for at least 12 weeks (Jason, Botiss, Germany), after properly trimming it, to adequately fit the lateral dimensions of the buccal side of the socket [27]. The membrane was placed within the socket, being in contact with the internal wall of the buccal plate (socket type I) and/or the periosteum in case the buccal plate was partially or completely absent (socket type II). The coronal part of the membrane was to be extending coronally to the free gingival margin, providing a “supra-socket” portion. Two vertical cuts were performed to the supra-socket portion of the membrane only, so that the latter was separated in approximately three equal parts. (Scheme 1D and Scheme 2B, Figure 6).



Step 6.



A slowly absorbable BRG material was introduced, e.g., xenograft (Bioss, Geistlich, Swtzerland), within the socket in order to fill any gaps present around the implant body and the abutment shoulder [28]. The BRG had to fill all spaces in both the hard tissue and soft tissue zone, while not extending above the coronal margin of the shoulder that would receive the prosthesis. Following, the supra-socket parts of the membrane were folded inwards on top of the BRG and around the abutment, without applying any tension (Scheme 1E, Figure 6 and Figure 7).



Step 7.



Two vertical mattress sutures were placed in a bucco-lingual direction; one at the mesial and one at the distal line angle of the socket, making sure that the coronal border of the suture was located at least 3 mm apical to the free gingival margin, at the buccal aspect of the site. In addition, the distance between the suture’s coronal and apical points on the buccal site had to be smaller than the one of palatal side (Scheme 1F and Scheme 2C, Figure 8). These sutures would now apply a coronal pull force to the tissue, while at the same time providing lateral borders aiming to constrain the blood clot present underneath the supra-periosteal buccal flap from migrating laterally to the site.



Step 8. (Provisional restoration)



A trapezoidal shape piece of sterile rubber dam was installed around the pillar of the temporary abutment, making sure it fully covered the sutures (Figure 9).



Step 9.



The area of interest of the silicone index, which was pre-surgically fabricated, was filled with suitable acrylic resin material and properly installed in the patient’s arch. The material was allowed to set and then the silicone index was removed from the mouth and subsequently the provisional restoration from the silicone index was removed [29]. The same process could be applied with the use of a prefabricated temporary cell instead of the index.



Step 10.



The prosthesis was modified by adding or removing acrylic resin material, so that its cervical portion comprised a straight line with 90′ emergence angle. This cervical portion had to be located at least 1 mm supra-gingivally once connected with the implant, leaving adequate space for the soft tissue to migrate coronally (Scheme 1G and Scheme 2C, Figure 10).



Step 11.



The provisional restoration was cemented, supra-gingivally, on the temporary abutment with a suitable permanent cement and any necessary occlusal adjustments were performed so that the prosthesis was out of contact in occlusion, protrusion, and lateral excursions [30] (Figure 10).



Step 12.



The patient was provided with all necessary post-operative instructions and medication as per standard of care for immediately-loaded implant cases. (Soft diet for 6 weeks, oral hygiene instructions, Ibuprofen 600 mg TID for four days and then as needed) [31].



Step 13.



The patient was re-evaluated at 10 days and the sutures were removed (Figure 11).



Step 14.



The patient was re-evaluated at 4 weeks and at 3 months to ensure proper healing (Figure 12).




2.4. Transitional Restoration Stage


After proper healing time for the completion of the osseointegration process passed (3 months for the presented case), the clinical evaluation of the site revealed a successful migration of the facial soft tissue in a coronal location (Figure 13).



At this stage, the first provisional restoration needed to be removed and be replaced by a second provisional/transitional restoration [32]. The goal for the transitional restoration was to condition the peri-implant soft tissue to the desired architecture and allow it to mature in this final shape [8,33,34] (Figure 13).



Step 1.



The provisional restoration was removed and the implant was evaluated clinically and radiographically for successful osseointegration [35] (Figure 13).



Step 2.



A new temporary abutment was installed onto the implant, which comprised a shoulder of the same shape and lateral dimensions, as per the first temporary abutment used in the previous stage. However, the margin of the second temporary abutment had to be located 0.5 mm below the zenith margin of the future prosthesis, irrespectively of the location of the existing free gingival margin (Figure 14).



Step 3.



The cervical contouring concept was utilized in order to modify the cervical and sub-gingival portion of the transitional temporary prosthesis [8]. More specifically, the crown portion of the transitional prosthesis along with its cervical margin now comprised dimensions equal to the ones of the contra-lateral tooth (exact replica). The transitional prosthesis was installed onto the implant as one piece with the new temporary abutment (screw-cemented), or in two pieces (cemented), applying lateral pressure to the soft tissue (Figure 15 and Figure 16).




2.5. Impression Stage


Approximately 4 weeks later, the soft tissue was conditioned and matured enough to proceed with the impression stage [30] (Figure 17). The transitional restoration was replaced by a scan body or an impression post, and a digital or analogic impression was taken [36,37] (Figure 17). An impression of the opposing arch along with bite registration was also taken, as per standard practice. Finally, intra-oral and extra-oral pictures were taken with and without a color shade guide and suitable filters, in order to provide as much information as possible to the dental technician that would design and fabricate the final prosthesis [38].




2.6. Lab Stage


The dental technician, based on the impressions, bite registration, silicone index, clinical pictures and x-rays and all the information he had now available, proceeded with final prosthesis fabrication (Ivoclar, Vivadent, Swtitzerland). However, the final abutment that the dental technician utilized had to comprise a shoulder with the exact same dimensions as per the second abutment used to support the transitional restoration (Figure 18).




2.7. Prosthesis Delivery


The provisional restoration was un-installed and the final one installed. The proper fit of components was evaluated clinically and radiographically, along with esthetics and phonetics. Occlusal contacts were evaluated in functional occlusion and excursions and adjusted if necessary. The prosthesis was delivered, and oral hygiene was re-enforced to the patient [39,40] (Figure 19).



Clinical and radiographical re-evaluation of the patient, two years later, presented soft and hard tissue stability of the treated site (Figure 20).





3. Case 2


A healthy 35-year-old woman presented for replacement of tooth #2.2 with an implant. The clinical and radiographic evaluation revealed that tooth #2.2 presented with sever buccal bone loss and class I Miller recession defect. The affected tooth was extracted, an appropriate size implant was placed (In-Kone, GlobalD, France) and the rest of the steps of the MMC protocol were utilized following the same methodology as described in the previous case. The one-year post-operative evaluation of this second patient presented a satisfactory result with stable soft and hard tissue (Figure 21, Figure 22, Figure 23, Figure 24, Figure 25, Figure 26, Figure 27, Figure 28 and Figure 29).




4. Discussion


Implants immediately placed and provisionalized in fresh extraction sockets in the esthetic zone are well documented with survival rates similar to traditional delayed protocols [27]. However, the lack of long-term tissue stability resulting in less predictability of esthetic results, has limited the utilization of this protocol to ideal Type I extraction sites [11]. Even in Type I sites, the inclusion of bone and/or soft tissue grafting techniques are often necessary to minimize less than optimal outcomes. The MMC protocol utilizes biologically sound steps in order to further enhance the predictability of the treatment outcomes for both type I sockets as well as type II sites, comprising a thick or thin tissue biotype (Sketch 1 and 2) (Scheme 1 and Scheme 2) [18]. In this article, the authors utilized a socket classification proposed in by Salama and Salama 1993, as we considered it to be the most suitable one [18]. According to more recent classifications, the MMC can be utilized also in Class III sockets that do not present interproximal bone loss and, or class II or III Miller soft tissue recession [19,41]. The MMC protocol does not utilize any vertical incisions. Instead, the surgical design utilizes a partial thickness, supra-periosteal, to create an envelope pouch on the labial aspect of the socket. It is believed that a partial thickness flap is more advantageous relative to a full thickness flap for the MMC technique as it minimizes any compromise to the blood supply originating with the supra-periosteal vascular complex. In addition, a partial thickness flap allows for greater tension-free mobilization of the labial soft tissue. Unlike other techniques which utilize similar partial-thickness labial pouches as receptors of soft tissue grafts, however, the novel aspect of the MMC protocol is this envelope pouch is designed to initiate a control trauma to the periosteum that will lead in the formation of a blood clot, and potentially stimulate osteoprogenitor cells coming from the periosteum to occupy the area [42,43,44]. In combination with the proposed vertical mattress suturing technique, the protocol’s design allows the application of a vertical pull-force at the line angles instead of a horizontal pressure-force to the mid buccal side of the treatment site. Moreover, the location of the vertical mattress sutures constrains the blood clot in a mesio-distal direction between the lateral line angles, allowing it to form and expand in an apico-coronal direction just on the buccal portion of the site without expanding towards the areas of the adjacent teeth [45]. The mobilized buccal tissue with the support of the blood clot is guided by the pull-force to migrate coronally, improving at the same time its vertical location and thickness [45,46]. As the healing process progresses and the inflammation moderates, the coronally migrated soft tissue remains supported, supra-crestally, by portions of the low turnover BRG and resorbable membrane that are purposefully located supra-crestally to provide for a scaffold at the supra-crestal zone of the healing socket [42,47]. Specifically, the membrane is critical to maintaining the graft particles in place and minimizing the popcorn effect often seen in bone grafted cases with thin soft tissue biotype. Moreover, due to the modification and adaptation of its supra-socket portion, the membrane is placed tension free and does not apply any lateral force to the BRG. Similar approaches that tag and/or suture the membrane at the lingual aspect of the socket, can apply pressure on the BRG during the steps of adaptation, moving part of the BRG away from the buccal side, where most of the socket remodeling will take place and thus the BRG is mostly needed [48]. There are several studies that support the utilization of a connective tissue graft within a partial thickness pouch on the buccal aspect of the socket [49,50]. Although this approach appears to improve the stability of the soft tissue, it is a common clinical observation that the addition of the connective tissue graft (CTG) can potentially affect the color and volume of the tissue, making it look different than that of the adjacent sites. The color changes observed are strongly related with the origin of the CTG and the time that has lapsed from the time of surgery [51,52]. The MMC protocol does not induce any such problems, since no CTG or any other material is introduced into the pouch, but instead the generated blood clot is the foundation behind the changes that occur [42]. The ideal position of an immediately placed implant in the esthetic zone has been well documented and is generally described as the “palatal position” [18]. However, the term “palatally-placed implant”, generates some misconceptions. It is important to note that the sockets in the esthetic zone present different anatomies [26]. A fundamental goal that the clinician needs to fulfil in order to be able to immediately load the implant is to achieve high primary stability by engaging an adequate amount of native bone [53]. Thus, based on the socket’s anatomy and the implant’s size and macro-geometry, the position of the implant body can be located palatally, centered, or even buccally, in order to achieve high primary stability (Scheme 1B). As long as the platform and the neck of the implant (3–4 mm of the coronal part of the implant body) are located a minimum distance of 2 mm from the buccal wall of the socket, the needed conditions for a positive esthetic outcome are met, since this coronal area of the socket is the one mostly affected by the physiologic changes/remodeling that occurs during and after the initial healing period of the socket [5,19]. Thus, we believe that a term such as “palatally-positioned implant neck” is more suitable when describing ideal implant positioning in immediate extraction cases. As far as the depth of the implant is concerned, again several factors can affect the final decision for ideal depth. The size and the horizontal location of the implant platform along with the size of the cervical margin of the prosthesis, in combination, dictate the necessary room for proper emergence angle of the prosthesis and thus need to be accounted for when deciding the ideal depth position for the implant [54]. This depth in reality will be anywhere between 3 to 5 mm from the zenith point of the final prosthesis for the majority of the clinical cases. At the stage of provisionalization, the first provisional restoration is designed with two factors in mind. The first refers to the esthetic appearance of the patient and it is related to the design, texture, and color of its supra-gingival portion. The second factor refers to the healing process of the socket and, in particular, its soft tissue zone. More specifically, the abutment shoulder with its tulip shape and restricted lateral dimensions provides a surface to contain the membrane and the BRG within the soft tissue zone of the socket, while at the same time providing space for the soft issue adaptation and integration [21]. The cervical margin of the prosthesis being located at least 1 mm supra-gingivally and comprising a 90° emergence angle, provides necessary room vertically for the soft tissue to migrate coronally. It is understood that in the case of type II sockets where a gingival recession is present, the margin of the prosthesis should be located 1 mm coronal to the future zenith point of the final prosthesis. Thus, in these cases, the cervical margin of the temporary prosthesis can be located 2, 3, or even more millimeters supra-gingivally at the mid-buccal portion. Other published protocols install a temporary prosthesis with a submergence profile that is identical to the emergence profile of the socket. These protocols aim for the prosthesis to fully occupy and support the existing emergence profile of the soft tissue [55]. However, these protocols allow no room for soft tissue improvement and pose possible risks for the final outcome. In case the prosthesis applies any pressure to the buccal soft tissue and/or the gingival biotype is thin, there is a risk for soft tissue recession, compromising the end result [56]. On the contrary, with MMC, all the support of the supra-crestal soft tissue is provided not by the prosthesis, but instead by the BRG and the membrane. The only prosthetic material that is present sub-gingivally is a narrow portion of the titanium abutment which provides the necessary space and a biocompatible surface that enhance the soft tissue adaptation in a more favorable and predictable way [57]. The MMC protocol involves the use of a second temporary restoration, which we call transitional restoration. The latter is used in order to take advantage of the improved soft tissue quantity and quality achieved by the first phase of treatment and condition of the soft tissue by utilizing the principles of proper cervical tissue conditioning [8,58]. The transitional restoration at this stage comprises an anatomically shaped submergence profile, which applies lateral pressure to the soft tissue, forcing the gingival fibers to obtain an oblique orientation [59]. This lateral pressure also leads the coronally migrated buccal tissue to its final vertical location. This vertical location is level with the zenith of the transitional prosthesis, which mimics the desired final prosthesis, and it is located more apically. This apically forced shift of the marginal, matured soft tissue is accompanied by an increase of its thickness [8]. These two factors increase the marginal tissue thickness and oblique orientation of gingival fibers, in combination, improving the tone and color appearance of the soft tissue [8]. The conditioning of the tissue per se also allows the fabrication of a prosthesis with proper cervical contour that achieves ideal esthetic appearance [29]. The process of the final impression can involve any technique, either digital or analogic. It is important, at this stage, to capture the tissue topography accurately and thus, if needed, it is recommended to utilize proper protocols of impression post customization [60]. During the lab stage, the most critical factor refers to proper communication between the clinician and the lab technician as per standard practice. The only restriction that the MMC proposes is the use of a final abutment that comprises a shoulder that is identical to the one of the temporary abutment used for the support of the transitional restoration. It is understood that an intermediate abutment or a CAD abutment milled in-office can also be utilized in order to serve more options of final abutment-prosthesis assembly, as long as these abutments respect the aforementioned requirements with regards to their design and are used at all involved restorative stages. The difference between the temporary abutments used for the support of the temporary (first) restoration and the transitional restoration refers to their margin. The margin of the temporary restoration extends up to 0.5 mm apical to the existing free gingival margin, while the one of the transitional restoration extends 0.5 mm apical to the future zenith point of the prosthesis. The reason behind this difference is that the first supra-structure is designed in order to allow space for gain in soft tissue height, while the second (transitional) supra-structure is designed in order to condition the soft tissue at the ideal height for the final prosthesis. Since the MMC allows the soft tissue to migrate coronal to the zenith point of the future prosthesis, the transitional prosthesis will now condition/push this tissue laterally and apically and this way will further improve its thickness. The MMC has been tested for sites presenting limited soft tissue recession. Further investigation is required to evaluate the efficiency of the technique in cases involving more severe recessions. All of the prostheses utilized in MMC protocol could be screw-retained, cemented, or screw-cemented [61]. However, since proper cement control can potentially be inadequate and result in biologic complications, a screw-cemented prosthesis design is recommended whenever possible [62,63]. A possible complication a clinician might encounter with the proposed protocol is the accidental tear of the buccal flap when the supra-periosteal pouch is prepared. Since the tear will now be exposing part of the resorbable membrane, it is advisable to avoid suturing of the area, rather leaving the site exposed. In this event meticulous care by the patient is advised with the use of effective anti-microbial rinses or gels, and additionally the clinician must perform frequent monitoring during the initial stages of healing and until complete epithelialization of the area is achieved [64].




5. Conclusions


The proposed protocol presents an alternative approach for cases involving immediate implant placement and provisionalization in type I and type II sockets with Miller class I gingival recession in the esthetic zone. The technique is applicable for cases involving both thick and thin soft tissue phenotypes (Figure 30) [18]. Implant sites that fall into the category of type II sockets and/or their soft tissue biotype are identified as thin, and are associated with high risk for the development of soft tissue recession. Thus, currently available guidelines recommend avoiding the treatment of these sites with immediate implant placement and provisionalization protocols [26,65,66]. This case series report showed that the proposed protocol can be proven effective in achieving an esthetically sound result in these types of sites (Figure 29). In the case of class III sockets, an orthodontic extrusion of the affected tooth can precede in order to enhance the proximal bone and soft tissue levels before MMC can be utilized [18,67]. Table 1 summarizes the potential of the application of the MMC protocol based on different available socket classifications. The MMC protocol has been tested by the authors on more than 25 cases involving both type I and II sockets (with Miller class I recession defects) and a follow-up period of up to 3 years, showing consistent results. A new case series study that evaluates volumetric changes with the MMC protocol in both types of sockets is undergoing. Prospective randomized, controlled clinical trials are needed in order to thoroughly evaluate the efficiency and validity of the proposed protocol before its application on a regular basis can be recommended.
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Figure 1. Pre-operative clinical conditions; thin gingival biotype and marginal apical dislocation of free gingival margin on tooth #1.1. 
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Figure 2. Pre-operative Cone-beam computed tomography systems (CBCT) images; evident resorption of tooth #1.1 and thin buccal plate. 
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[image: Applsci 10 08944 g002]







[image: Applsci 10 08944 g003 550] 





Figure 3. Pre-operative clinical conditions; buccal dislocation of tooth #1.1 is evident. 
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Figure 4. Atraumatic extraction of affected tooth with the use of periotomes and generation of partial thickness pouch flap with a micro-blade. 
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[image: Applsci 10 08944 g004]







[image: Applsci 10 08944 sch001 550] 





Scheme 1. Cross sectional views of the critical steps incorporated into marginal migration concept (MMC) protocol. 
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Scheme 2. Frontal view of some of the critical steps of the MMC protocol. 
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Figure 5. Osteotomy, occlusal view of the implant position, abutment adjustment, and connection. 
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Figure 6. Slow absorbable membrane shaping and placement in the alveolus in contact with the internal wall of the buccal plate prior to BRG introduction. 
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Figure 7. Slow absorbable bone substitute material is packed to fill the gap and membrane adaptation. 
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Figure 8. Vertical mattress sutures and radiographic control. 
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Figure 9. Rubber dam adaptation and fabrication of the first provisional restoration so that its cervical portion is limited supra-gingivally after connection. 
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Figure 10. Different views of the available space between the marginal tissue and the provisional restoration. 
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Figure 11. First re-evaluation. Comparison of pre-op and current adaptation of the soft tissue, where marginal migration in a coronal direction is evident. 
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Figure 12. Second re-evaluation at 4 weeks. Clinical image immediately after suture removal. 
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Figure 13. Three months post-op re-evaluation. Soft tissue conditions at time of removal of the first provisional restoration. 
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Figure 14. Installation of new abutment and try in of transitional prosthesis. 
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Figure 15. Fabrication and relining of the second provisional (transitional) restoration in order to guide the maturation of the per implant soft tissue to the desired architecture. 
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Figure 16. Facial view of the transitional restoration after cementation. 
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Figure 17. Impression stage. Comparison of soft tissue topography at time of transitional restoration installation and removal 4 weeks later. Digital impression with scan post is taken. 
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Figure 18. Prosthesis design and clinical installation. Two veneers cemented on both implant abutment and adjacent tooth #21 have been utilized to enhance the esthetic result. 
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Figure 19. Final prostheses installed. 
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Figure 20. Clinical and radiographic re-evaluation 2 years post loading. 
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Figure 21. Pre-operative clinical conditions. Hopeless tooth #2.2 presents with Miller class I recession. 
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Figure 22. Gingival display upon smiling. Radiographic evaluation reveals severe bone loss both on buccal and lingual aspect. 
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Figure 23. Pre-operative clinical conditions. Hopeless tooth #2.2 presents with Miller class I recession and thin tissue biotype. 
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Figure 24. MMC protocol involving atraumatic extraction, supra-periosteal pouch flap, abutment, membrane and BRG instalment, and suturing. 
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Figure 25. Immediate post-op view and clinical images at time of suture removal where the coronal marginal migration of the soft tissue is evident. 
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Figure 26. Clinical images at time of first temporary prosthesis removal and at time of transitional prosthesis removal, demonstrating the soft tissue cervical contouring achieved. 
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Figure 27. Clinical image. One year post loading. 
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Figure 28. Clinical image. One year post loading. 
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Figure 29. Clinical image and radiographic control. One year post loading. 






Figure 29. Clinical image and radiographic control. One year post loading.
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Figure 30. Pre-op (top row) and post-op (bottom row) images of three cases, demonstrating the marginal migration of soft tissue effect achieved with the MMC protocol. 






Figure 30. Pre-op (top row) and post-op (bottom row) images of three cases, demonstrating the marginal migration of soft tissue effect achieved with the MMC protocol.
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Table 1. Summary of different socket classifications available and potential applicability of the MMC protocol.
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	Salama H, Salama M [18]
	CLASS I
	CLASS II
	CLASS III





	MMC
	+
	+
	−



	Chu SJ et al. [68]
	TYPE A
	TYPE B
	TYPE C



	MMC
	+
	+
	+

(If recession defect is class I Miller)



	Ellian N et al. [19].
	TYPE I
	TYPE II
	TYPE III



	MMC
	+
	+
	+

(If recession defect is class I Miller)



	El Chaar E et al. [69]
	GRADE I
	GRADE II
	GRADE III



	MMC
	+
	+
	−
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