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Abstract: In this manuscript, the authors propose a new technique for inserting implants imme-
diately into the sockets corresponding to the lower first molars and, in any case, in the sockets
in which the alveolar septum is still present. Immediate post-extraction implants are a widely
discussed topic in the literature. Most authors currently consider the insertion of implants imme-
diately after extraction less useful in terms of the procedure’s questionable benefits in maintaining
the height of the alveolar bone and more useful in terms of lessening patients’ discomfort. Due to
the anatomy of the post-extraction socket and its traditionally cylindrical geometry, this procedure
is not always possible.: Next-generation REX-type blade implants were used via their insertion
into the septum accompanied by a cortical lamina for periosteal inhibition without filling any
of the alveoli.: In the 20 patients treated, the REX implant proved to be stable and surrounded
by newly formed bone at the 18-month follow-up. This simple, easily employable technique
allows an implant to be inserted immediately after extraction and in the same surgical session,
with good patient compliance and good preservation of the alveolus due to the facilitation of
periosteal inhibition. The excellent clinical results obtained with the use of a blade implant in
the posterior sectors suggest that it is possible to reduce surgical sessions even in conditions
of post-extraction sockets whose septum alone can ensure the primary stability essential for
osseointegration. The use of a larger number of patients will also provide us with significant
statistical results in support of this preliminary clinical work. New clinical studies are needed to
understand the true potential of this method for application in daily clinical practice.

Keywords: implant; post-extractive immediate; molar implant; Rex implant; MPI technique

1. Introduction

Immediate post-extraction implants are a widely debated topic in the literature. In
previous studies, this method was recommended by some authors [1–5]. The reason
for this type of decision regarding immediate post-extraction implants essentially lay in
the fact that it was believed that the bone remodeling carried out subsequently could be
reduced, in order to avoid the occurrence of mucositis and, subsequently, peri-implantitis
uncovering the implant threads. However, uncertainty regarding bone remodeling in
the case of an immediate post-extraction implant is particularly significant in cases in
which an immediate post-extraction implant is inserted in the upper anterior areas. In
such cases, potential bone resorption can lead to very serious aesthetic problems. For
this reason, many authors advise against this surgical practice [6–8]. However, the bone
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resorption that occurs in the months following the extraction of a dental element has
been the subject of numerous studies [6]. There is a difference between aesthetic and
non-aesthetic zones in terms of clinical recommendations. More attention has been paid to
the aesthetic zone in relation to bone resorption around the implant [9]. However, other
authors have described the correlation between bone resorption. the surgical and prosthetic
techniques employed [10,11], and the timing of the insertion of the implant [12–14]. Many
authors have focused to a greater extent on how to fill the socket and which biomaterial
to use to avoid bone resorption after extraction and to obtain bone in the socket with
good gloveless properties and good quality [15–21]. The authors of these papers [22]
studied many types of biomaterials, but no studies seem to report a material that is better
than the others, with the exception of autologous bone or homologous dentine taken
from a patient intraorally; other authors have argued that biomaterials may be capable
of supporting or even promoting the formation of alveolar bone, effectively avoiding
the possibility of resorbed sockets and sockets unsuitable for the insertion of implants.
However, in the case of biomaterials that determine the formation of new bone, the true
quality, vascularization, and, in general, cytoarchitecture of the bone are unclear [23]. The
possibility of inserting an implant in compact but poorly vascularized bone does not in
itself imply certainty on long-term follow-up compared to sockets with regenerated and
well-revascularized bone. Therefore, obtaining regenerated bone with a cytoarchitecture
similar or identical to the native type is, in fact, a guarantee of the integration of the implant
and its duration over time. Some authors have highlighted the possibility of obtaining
regenerated bone in the alveolus by simply inhibiting the osteoclastic action exerted by the
periosteum by inserting a PTFE membrane between the periosteum and the cortex [24–29]:
in this technique, a non-resorbable Gore-Tex PTFE membrane placed between the bone
and the periosteum in the vestibular area of the alveolus subjected to tooth extraction
can inhibit reabsorption via the inhibition of the osteoclasts contained in the periosteum.
For this reason, subsequently, another author described a technique that simply involves
the insertion of collagen inside the alveolus and a PTFE membrane; the latter is then
removed, leading to the acquisition of bone volumes of excellent quality. However, the
removal of the PTFE membrane and its cost are important limitations in terms of clinical
use. Other authors have modified this technique, effectively replacing the PTFE membrane
with a porcine or bovine cortex membrane glued to the cortex with the human fibrin glue
Tisseel [27–32] or with the application of a biodegradable magnesium membrane [33].
The use of collagen inside the alveolus together with this type of technique led to the
authors’ excellent clinical results [34]. Regarding the insertion of immediate post-extraction
implants, Degidi published a study [35] in which he highlights how the same abutment
screwed into the implant in one step can, with its flared geometry, enable the creation of a
chamber for a blood clot, defined by the same author as the “coagulum chamber.” In this
way, the clot, in addition to promoting the formation of new tissue, actually revascularizes
the more coronal cortex, which is the type most susceptible to reabsorption, which is also
due to mere post-extraction vascular deficits. Bambini et al. [36] have shown how it is
possible to avoid post-extraction bone resorption by interpreting the same resorption as an
apical vertical reorganization of the biological width described by Berglundh in 1996 [37].
In particular, it is possible to correlate the thickness of the soft tissues and the position of
the implant with respect to the bone crest using a mathematical method. In relation to
thin biotypes, it is convenient to move the implant to a sub-crestal position in proportion
with the thickness of the soft tissues, and this movement must always be in accordance
with the 3 mm of biological width described by Bergludh. In the posterior sectors and, in
particular, both the upper and lower 6 s, it is possible that the extraction of the element
may leave a completely empty alveolus or an alveolus with only the residual presence of a
thin inter-radicular bone septum; however, this bone septum may not be able to support a
traditional cylindrical implant. In order to render this bone septum usable, some drills for
implant preparation have been described in the literature that do not alter the geometry of
the septum and allow the insertion of a cylindrical implant. These burs, called Densah®
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burs [38], have a particular design that allows them to maintain the geometry of the septum
through a technique that is clearly specified in the dedicated user manual and results in
“osseo densification”. Unlike traditional dental drilling techniques, osteodensification does
not entail the excavation of bone tissue. Rather, the bone is simultaneously compacted
and self-grafted in outwardly expanding directions from the osteotomy. When a Densah®

bur is rotated at high speed in a reverse, non-cutting direction, with constant external
irrigation, a strong, dense layer of bone tissue forms along the walls and at the base of the
osteotomy [39]. Dense and compact bone tissue offers a greater hold of the dental implant
and can accelerate healing. However, there is a limit to the thickness of the septum, which,
even with this type of drill, prevents the immediate post-extraction insertion of the implant;
this limit is around 2 mm, which, in fact, constitutes the limit that clinicians most frequently
encounter after extractions. This surgical problem, which many clinicians have faced, led
the author to use a new type of blade implant, called a Rex implant. These implants are
inserted with a dedicated surgical kit described later, in the Section 2.

The purpose of this work is to demonstrate a new technique for inserting Rex post-
extraction implants into sockets with a reduced residual inter-radicular septum and less
than 2 mm thick. This technique can be used routinely and in the hands of any clinician
due to its very low grade of difficulty.

2. Materials and Methods
2.1. Study Population

The present multi-center, retrospective case series study was performed in two dif-
ferent private clinics, in compliance with the principles of the Declaration of Helsinki
on medical protocol and ethics in 1964 and its later amendments, in agreement with
post-market clinical follow-up (PMCF) UE 2017/745. Twenty patients who met the in-
clusion criteria were selected for the study (age range: 31–77 years old; 12 males and
8 females) [30,31]. The participants were healthy patients requiring single-tooth six inferior
extraction with the vestibular bone intact at a total of thirty sites.

Inclusion criteria:

• Age > 18 years old;
• General good health (ASA I–II);
• Adequate oral hygiene (full mouth plaque score ≤ 20%, full mouth bleeding

score ≤ 20%);
• Presence of one hopeless tooth requiring extraction.

Exclusion Criteria:

• Pregnant or within lactating period;
• Untreated periodontitis;
• Osteometabolic disease;
• Intravenous bisphosphonates therapy;
• History of chemotherapy or radiation therapy applied to the neck–head area;
• Frequent smoking (>15 cigarettes/per day);
• Absence of buccal bone plate.

Written informed consent was signed by all patients for the clinical procedure and
the present study. Pre-operative CBCTs were performed. Patients were administered
antibiotic prophylaxis starting on the day before extraction; this regimen consisted of the
administration of 2 g per day of amoxicillin and clavulanic acid for 6 days.

2.2. Surgical Technique

Rex implant: Implants 9 mm and 11 mm in length with a transgingival neck and an
external hexagon were used. This type of implant is produced by Mectron (Figures 1–3)
(Mectron Electronics SPA, Genova, Italy) and consists of a body with a width of 6 mm, a
thickness of 1.8 mm, and a height varying from 9 to 13 mm. For this study, implants with a
height of 9 mm or 11 mm were used. The technique used for the study was as follows: The
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surgical extraction of 6 with rhizotomy and selective rhizotomy was performed with the
aid of piezo-surgery (Figure 4). The residual septum was prepared using a dedicated drill
included in the Rex implant surgical kit; the cutter was flat, and it is described in Figure 5.
The depth of the implant was decided on the basis of the formula described by Bambini
et al. [37], according to which Y = X − 3, where X represents the thickness of the soft tissues
measured using Rinn’s centering device and an intraoral X-ray. The bur for the sagittal cut
of the septum was used by mounting it on the piezo-surgery handpiece, with the “implant”
setting elected, and using the classic “come and go” movement.
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Once the canal was exposed on the inter-root septum (Figure 5), it was possible to
position the Rex implant and lower it, in accordance with the protocol, with a magnetic
mallet (Figure 6). Once the desired position was achieved, it was possible to insert the
cover screw into the implant. A full-thickness flap was incised buccally, the periosteum
was sectioned at 1 cm from the enamel–cement junction, and two oblique relief lines were
incised to obtain an elastic flap that could be moved buccally up to the suture with the
lingual part. Before performing the apical repositioning of the flap and applying the 5.0
suture to the synthetic poly filament coated in PTFE, a 3-millimeter cortical flex membrane
fig was blocked with fibrin glue in order to exploit the periosteal inhibition that this
membrane provokes (Figure 7). The alveolus was filled using a collagen sponge. The
suture was inserted around the implant’s neck up to the lingual part to completely close the
flap (Figure 8). Antibiotic therapy with amoxicillin and clavulanic acid was administered,
consisting of 2 g per day for 5 days and 1100 mg of NSAIDs for 3 days. The sutures were
removed routinely after 2 weeks. Radiographic control trials were performed after the
surgery (Figure 9) and at 30, 60, and 90 days and after loading at 4 months after surgery.
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3. Results

The 20 patients who underwent surgery with the Rex implants showed an adequate
degree of healing of the soft tissues, in accordance with our original intention. For all the
patients, the sutures were removed on the fourteenth day. Furthermore, healing of the hard
tissues was observed at 4 months, revealing complete filling of the post-extraction alveoli,
as evidenced by the CBCT images (Figure 10). The prosthesis was implanted such that
monolithic zirconium crowns could be screwed into the implants and an abutment could
be glued inside them so that they could be screwed into the portion of the Rex implant
with an external hexagon as its anti-rotational geometry. The clamping screws tightened,
according to Mectron’s indications, at 25 n/cm did not loosen over the following 18 months.
The emergence profiles of the prosthetic crowns corresponded with the biological width
already present when choosing the depth of the Rex implant. At a standard checkup after
18 months, no bone resorption or initial signs of bone damage were observed in the portion
of the implant neck, and the state of the soft tissues indicated the absence of inflammatory
phenomena, which serve as a prelude to mucositis or peri-implantitis (Figures 11–13).
Confirmation of the absence of a requirement for surgical re-entry for submerged implants
was not necessary as Rex implants are non-submerged implants. The biological seal
obtained during the 4 months of healing was not altered by any potential loosening or
unscrewing of the healing screw, as described by Abrahamsson et al. in 1998 [40]. The
achievement of this biological seal, which was also described in the cytoarchitecture by
Kawahara and Hashimoto in 1998 [41], was confirmed by the absence of inflammatory
phenomena around the implant neck, bleeding, and a pink coloration of the tissues. This
clinical sign of the absence of inflammatory processes was verified by the presence of
hemidesmosomal bonds between the titanium of the Rex neck and the epithelium, as
described by Abrahamsson [42]. The control CBCTs revealed, in correspondence with the
lingual and buccal areas with respect to the central position of the blade, the conspicuous
formation of bone completely filling the “tub” that was previously filled exclusively with
collagen (CondressR) to support the clot. The excellent adaptation of the soft tissue to the
Rex implant’s neck and the pink coloration of the soft tissue proves the absence of bacteria
and inflammation around the implant neck.
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4. Discussion

In this study, we used, for the first time, a Rex implant in the inferior molar region.
This geometric inspirations for this implant are the blade implants produced and used in
the past, namely, those designed by Prof. Leonard Linkow [43]. These implants have been
the subject of numerous criticisms, as they were thought to be susceptible to incorporation
by fibrous tissue, which, in the past, was also called “fiber integration” [44]. In reality,
this phenomenon was due to implant failure; the reasons for this early failure often lay
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in the way in which the blade housing was prepared, wherein cutters were mounted on
a turbine, and worked at very high speeds. This led to the overheating of the bone and
surrounding necrosis of the hard tissues, with a consequent fibrous reaction to the blade.
Another type of late failure consisted of the fracture of the neck of the blade that supported
the prosthetic element. This failure was the result of the incongruous and unsuitable
geometry used to support the prosthetic load. Later, for the reasons described above,
this type of implant procedure was abandoned. Subsequently, Tommaso Vercellotti [45]
proposed an implant and, using current metallurgical, biological, and prosthetic knowledge,
re-upgraded the Linkow blade implant with a new blade implant, called the Rex implant.
This implant is now supported by important scientific documentation, which validates
its use in bone crests of volumes that normally do not allow the insertion of cylindrical
implants. This type of implant consists of an implant body that is 6 mm wide and has a
height varying from 9 to 13 mm; this geometry exposes a transmucosal part that supports
an external hexagonal system for the connection of a prosthetic abutment. This system
appears particularly robust and suitable for functional loading, avoiding the fracturing
of the prosthetic neck caused by the previous Linkow blade implants. The insertion of
an immediate post-extraction implant, which has been discussed and strongly approved
in the literature, represents a clinical practice that allows a patient to undergo, in a single
operation, the extraction of a compromised dental element and the insertion of an implant
on which the prosthetic element is screwed. Using this technique, it is also possible to
inhibit the activity of the periosteum by simply inserting a small cortical membrane, thereby
guaranteeing the maximum quantity and quality of bone possible according to the current
state of scientific knowledge. There are no biological or economic expenses regarding
the use of biomaterials inserted in the sockets beyond those associated with the use of
collagen to suppress blood clots. This additional advantage guarantees the quality of the
regenerated bone, which is the result of the avoidance of the formation of bloods clot
due to the support provided by the collagen. The chemotactic function performed by the
alpha granules of platelets, particularly by the growth factors contained therein (TGF beta
and PDGF), and neo-angiogenic action determine the course of the differentiation of the
still-undifferentiated osteoblasts and neo-angiogenesis; these effects serve as the basis of the
formation of new bone, whose quality and quantity depend on the outcomes of clots and
the platelets they contain. A particularly important role is played by the surgical planning
of implant positioning; many authors [46–48] have demonstrated how perfect knowledge
of the bone anatomy and the consequent guided surgical planning can improve the optimal
selection of the implant, reduce surgical times, obtain optimal prosthetic results, and, in
what is probably the most important aspect, improve the attitudes of patients to implant
surgery. In the future, it will be possible to make complete libraries relating to the Rex
implant available to clinicians. In order to be able to insert implants into post-extraction
sites of the lower seta, where we face large, empty volumes, only the particular innovative
geometry of this Rex implant can ensure the insertion of immediate post-extraction implants
in the posterior sectors without causing any structural alterations to the inter-radicular
septum, and this process is achieved by exploiting the implant’s simple anatomical shape.
This very simple and economical clinical process allows this technique to be placed in the
hands of every clinician and facilitates the performance of the extraction, guided bone
regeneration, modified periosteal inhibition, and, obviously, the insertion of the implant.
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