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ABSTRACT

Objective: Provide a detailed description
of  the current evidence-based
clinical approach to a post-extraction
implant with immediate loading and
provisionalisation.

Clinical case: A 32-year-old female
patient who attended for a possible root
fracture of the upper left central incisor
(ULCI), accompanied by a periodontal
abscess at the bottom of the vestibule
of the same tooth. A clinical and
radiological examination established
that the prognosis of the ULClI was
unfavourable for conservative treatment.
After evaluating the clinical features of
the case, the treatment plan to extract
the ULCI followed immediately by an
osseointegrated implant (Oll) and loading
of a provisional prosthesis on the implant.

Conclusions: Rehabilitation on implants
in situations of tooth loss in the aesthetic
anterior sector, especially in young
patients, requires a multidisciplinary
treatment plan to extract the tooth and
insert an Oll in the correct 3-dimensional
position. Various aspects need to be
taken into account for this, particularly
the residual remaining bone, the position
of the gingival margin and preservation
and conditioning of the peri-implant hard

CIENTIFICA DENTAL vol 18 (special supplement) 2021

and soft tissues by means of grafts and
proper handling of provisional prosthesis,
until an ideal emergence profile and
gingival contour is achieved before the
final crown.

KEYWORDS

Post-extraction implant; Immediate
loading; Immediate provisionalisation.
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INTRODUCTION

Oral biology has become more important in the 21st
century, since it is necessary to highlight the processes
related to bone and soft tissue biology, the loss of a
tooth and the future of tissues after their replacement
with a dental implant.

The physiological processes that take place after the
extraction of a tooth are drastic, as they entail a series
of modifications in the soft and hard tissues of the
alveolar complex. Mainly, the microvascularisation
of the architecture that surrounds the tooth suffers
damage and atrophy that culminates in a decrease
in the vascular supply provided by the periodontal
ligament!*. This results in a series of resorption
processes discussed in this description of a clinical case.

Advances in oral implantology have brought with it new
surface treatments for osseointegrated implants (Oll),
as well as different macroscopic designs and materials.
This has been associated with greater primary stability
of the Oll and a better prognosis. The current trend in
the field of implantology has been an evolution from
conventional loading of the Oll to immediate loading,
due to the greater functional and aesthetic demands of
society and patients®

The benefits of immediate loading include a marked
reduction in surgical interventions, less temporary
dilation of the treatment and even better psychological
and social wellbeing for the patient. In cases with a
significant aesthetic requirement, immediate loading
or provisionalisation, and post-extraction placement
of the OIl minimise alterations due to tooth loss and
maintain the emergence profile, soft tissue contour
and gingival papillae®”.

Different protocols have also been established for the
management of the anterosuperior aesthetic sector,
in addition to performing the immediate implant and
provisional crown, including placing material between
the Oll and the buccal cortical to minimise possible
collapse and the management of peri-implant soft
tissue?® !,

The objective of this article is to provide a detailed,
evidence-based description of the clinical approach to
a post-extraction implant with immediate loading and
provisionalisation.

CLINICAL CASE

We present the case of a 32-year-old female patient
referred by her dentist to the Master’s of Oral Surgery
and Implantology at Rey Juan Carlos University for a
possible root fracture of the upper left central incisor
(ULCI), accompanied by a periodontal abscess at the
bottom of the vestibule region of the tooth.

The patient reported no allergies or drug use for the
treatment of diseases and had no -surgical history. She
was an ASA class | patient with no smoking or alcohol
habits reported.

Examination and diagnosis

The patient’s symptoms were pain in the anterosuperior
area after chewing that disappeared after the use of
non-steroidal anti-inflammatory analgesic drugs.

At the intraoral level, a mid-smile line and fine gingival
biotype was observed, accompanied by gingival
recessions at the level of the upper right central incisor
(URCI), as well as in the first, third and fifth sextant
teeth. There was slight crowding in the lower anterior
region and evidence of multiple dental treatments,
such as root canals and osseointegrated implants (Oll).

Erythematous mucosa was observed In the ULCI
region, accompanied by inflammation of the apical
region of the tooth at the level of the attached gingiva,
suspected to be due to a periapical abscess following
infection of the tooth (Figure 1). The ULCI had great
mobility due to a radicular fracture not observed on
clinical examination.

Aradiological examination was carried out thatincluded
a periapical radiograph and a CBCT to appreciate the
distribution of the ULCI fracture better (Figure 2).
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The radiographic examination confirmed an oblique
fracture that included the region of the middle third
of the root and extended in a coronal-palatal direction
towards the coronal region. Likewise, the presence
of normal root canal treatment and the absence of a
vestibular plate in the region of the two coronal thirds
of the ULCI root was observed.

Prognosis

After carrying out a clinical and radiological
examination, it was established that the prognosis was
unfavourable for conservative treatment of the ULCI.
After evaluating the clinical features, a treatment plan
was established based on extracting the ULCI with

Figure 1. Front intraoral photograph of the patient. Multiple
gingival recessions can be observed as well as an area of greater
volume, erythematous and oedema at the bottom of the vestibule
and adhered mucosa corresponding to the ULCI (2.1), compatible
with a periodontal abscess.

Figure 2. Parasagittal section
explored in CBCT. A fracture
can be seen whose extension
compromises the coronal
structure and the first coronal
third of the incisor.
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immediate placement of a post-extraction Oll and
loading with a provisional prosthesis.

Surgical approach

Under local 1:100,000

adrenaline) with an infiltrative technique at the level of

anaesthesia (articaine 4%

the vestibular fundus of the maxillary anterior region
(anterior superior alveolar nerve) and palatine region
(nasopalatine nerve), the coronal fragment of the ULCI
was extracted before taking out its root (Figure 3A).
A syndesmotomy of the surrounding soft tissue was
performed for this, to establish the condition of the
vestibular cortical bone by palpation. After that, the
root was extracted in a controlled manner to minimise
trauma, by first dislocating it with a periotome and
subsequent controlled gripping with forceps (Figure 3B).

Using a Lucas-type curette spoon and a CP12
periodontal probe, the state of the alveolus was

Figures 3A and 3B. A: Surgical moment of tooth extraction.
Extraction of the previous tooth crown and visual examination of
the root.

B. Forceps grip of the upper incisors after dislocation of the tooth
by a periotome, with the adjacent soft and hard tissues preserved
by a syndesmotomy beforehand.

CIENTIFICA DENTAL vol 18 (special supplement) 2021
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checked and found to be completely intact, except for
the vestibular region, where there was a defect in the
coronal-apical direction of 4 mm (Figure 4).

The provisional Maryland-type prosthesis was used as
a provisional device and surgical guide to guarantee

Figure 4. Note ischaemia in the vestibular gingiva that slightly
displaces the gingival margin towards the lingual derived from the
absence of coronal vestibular cortical as a result of the evolution
of the infectious process and the state of the tooth.

A

Figures 5A and 5B. A: Modified Maryland-type acrylic prosthesis
extensions to incisal edges and palatal aspect of adjacent teeth
(1.1 and 2.2), frontal photograph.

B. Maryland-type acrylic prosthesis. Occlusal image. The palatal
extensions to adjacent teeth can be observed, as well as a hole
in the cingulate region of the provisional prosthesis, to allow
perioperative handling, such as a surgical splint during the drilling
phases.

the correct vestibulo-lingual position of the Oll,
according to the plan devised, thus preventing any
future problems at the prosthodontic level or in the
integrity of the soft and hard tissues of the vestibular
region (Figures 5A and 5B).

The drilling protocol was followed for the placement
of the Oll through the surgical guide, with its correct
3-dimensional position being checked at all times
(Figures 6A, 6B and 6C).

Figures 6A, 6B and 6C.

A. Arrangement of the initial surgical drill.

B. Insertion of the dental implant after drilling guided by the
provisional prosthesis as a surgical guide.

C. Manual establishment by an implant carrier of the ideal
coronal-apical position for the correct evolution of the future
prosthesis and soft and hard tissues.
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The Oll (Neo AlphaBio Medicall0™ 3.25mm x 11mm)
was inserted at a depth with respect to the future
gingival margin that needed to be achieved, 4 mm away
from the shoulder of the Oll. In this case, the reference
gingival margin was that of the ULCI itself, since it was
intact and unchanged; while, in the case of the URCI,
there was a gingival recession of 2 mm. In this process,
the choice of Oll diameter was taken so that a space
or “gap” would be obtained to facilitate reconstruction
of the vestibular cortical bone, paying special attention

Figures 7A and 7B. A: Occlusal photograph of the dental implant
placed after dental extraction. B. Details of surgical aspects to
highlight during the planning of the clinical case.

Figure 8. Checking proper emergence of the implant and the
abutment screwed to it through the hole in the provisional
prosthesis. A gold anodised titanium abutment can be seen for
subsequent carving and splinting with the provisional prosthesis.
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Figure 9. Close-up showing the provisional acrylic prosthesis
features, cemented to the provisional abutment.

Figura 10. Prétesis provisional atornillada al implante. Se

han eliminado las aletas adyacentes a la corona principal. Se
realiza un registro mediante un lapiz quirdrgico del hipotético
margen gingival para establecer el contorno critico y el contorno
subcritico.

A

Running room
Critical contour

Subcritical contour

Concave subcritical contour

Figures 11A and 11B. A: Close-up of the morphology of the
provisional crown. Zones corresponding to the critical, subcritical
and running room regions are indicated.

B. Close-up of highly concave subcritical profile

CIENTIFICA DENTAL vol 18 (special supplement) 2021 23
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to the gingival phenotype, to allow for management of
the soft tissues also (Figures 7A and 7B).

Primary stability was obtained, achieving anchorage in
the palatal residual bone at an insertion torque of 35 N/
cm?. Subsequently, a temporary prosthetic abutment
was placed.

Provisional prosthetic phase

Before starting the provisional screw-retained restoration
on the Oll, the correct position of the abutment in terms
of the provisional prosthesis was verified. The abutment
was relined with the provisional through the use of
flowable composite (Figures 8 and 9).

Preparation of the emergence profile

To perform the emergence profile (EP), the ideal
position of the gingival margin was determined, which

Figure 12. Close-up of the provisional prosthesis with the proper
subcritical contour morphology.

Figure 13. Placement of provisional prosthesis screwed to the
implant, side view.

had to coincide with the position of the cervical line
(amelocemental junction) of the ULCI (Figures 10-13B).

Figures 14A, 14B and 14C.

A. Partial-thickness incision preparing the receiving bed for a soft
tissue graft for insertion into the tunnel formed.

B. Close-up of the connective tissue graft of palatal origin whose
length can be seen. It includes the alveolus of both teeth 2.1

and 1.1 to improve the gingival biotype and reduce the gingival
recession in tooth 1.1.

C. Tunnelled connective tissue graft fixed with PTFE suture in
mesial and distal. The perioperative soft tissue volume can be
seen.
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Soft and hard tissue management

In these types of cases, the management of hard and
soft tissues takes on special importance.

The recipient area was prepared for the approach
using the pouch and tunnel technique. A full-thickness
incision was made through the vestibular region of
the alveolus resulting from the extraction. This fan
incision was made with the use of a crescent knife and
tunneller. The corona region of the incision was made
at full thickness, but the mesial and distal region that
compromised the inserted mucosa of teeth 22 and 11
were made at partial thickness; this same plane was
maintained in the apical region of the ULCI area.

The donor area was then approached, for which a
graft was taken that comprised epithelial tissue and
connective tissue (free gingival graft), approximately 2.5
mm thick from the palatal region of the left hemimaxilla,
encompassing the premolar and molar region of this
zone. This approach was chosen due to the greater
guarantees regarding the quality of the connective
tissue graft (CTG) when its de-epithelialisation takes
place outside the mouth due to the maintenance of
the lamina propria.

Due to a 2 mm gingival recession in the URCI, the CTG
obtained was of sufficient size to encompass the region
of this tooth and to be able to treat this recession
simultaneously with the Oll procedure. It was adapted
to the recipient region with a 5.0 polytetrafluorethylene
(PTFE) suture with mesial and distal fixation points,
which guaranteed proper vascularisation of the graft
(Figures 14A, 14B and 14C).

Subsequently, to guarantee the stability of the soft
tissues and to anticipate the remodelling of the hard
tissue resulting in vestibular defects, bone preservation
of the vestibular region of the alveolus was carried
out. A collagen-reinforced bone xenograft (Bio-Oss™
Collagen, Geistlich) was used, which was placed in
the gap between the vestibular cortical bone and the
implant itself (Figure 15).

To complete the surgical approach, the provisional
prosthesis was placed with the already made PE and 3
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points of coronal traction were carried out, anchoring
them to the contact points of the provisional and adjacent
teeth with a 6.0 monofilament suture (Figure 16).

Evolution

The first review of the surgical procedure was carried
out 7 days later. Proper initial healing of the soft tissues
and a lack of infectious or inflammatory pathology were

Figure 15. Frontal close-up of the fixed connective tissue.

Figure 16. Inserting the particulate xenograft during surgery.

Figure 17. Teeth anchored stitching to maintain the soft tissue in
a coronal position.

CIENTIFICA DENTAL vol 18 (special supplement) 2021
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observed (Figure 18). At 14 days, a second review was
performed when the suture was removed (Figure 19).
The review one month after surgery showed proper
initial stability of the soft and hard tissues, as well as
the absence of any signs related to the failure of the
procedure (Figure 20).

At 4 months, good stability of the Oll was seen as a
result of the proper osseointegration process. For the
soft tissues, a decrease in the volume of the interdental
papilla could be seen (Figure 21). Given the absence of
signs and symptoms and the proper osseointegration
of the Oll, the subcritical profile was modified to
improve the arrangement of the gingival soft tissue and
promote recovery of this papilla (Figures 22 and 23).

At 6 months, proper arrangement of the soft tissues
could be seen, with their stability over time due to their
handling through the provisional prosthesis (Figure 24).

Figure 18. Summary of the 4 surgical steps performed during the
procedure: 1. Insertion of the dental implant in the favourable
3-dimensional position for prosthodontic rehabilitation; 2.
Connective tissue graft; 3. Xenograft placement with high
collagen content; 4. Sealing of the post-extraction alveolus and
provisionalisation of the implant when screwing the corresponding
prosthesis.

Figure 19. Frontal intraoral view that reflects the condition 7 days
after surgery. The decrease in tension of the suture used can be

observed after the absence of inflammation and initial healing of

the soft tissue.

A radiological check was also carried out to determine
the status of the hard tissues (Figure 25).

Given the good evolution at 6 months, the position
of the Oll and the emergence profile were recorded
via an individualised transfer to replicate the gingival

Figure 20. Frontal intraoral view showing satisfactory evolution.
Slower healing is observed in the region of tooth 1.1. The
presence of residual epithelial tissue is suspected, related to an
increase in inflammatory processes around that area.

Figure 21. 30 days after the surgical procedure. No alterations
compatible with signs of infection or failure of the procedure are
observed.

Figure 22. 4 months after implant placement. There are no signs
of failure. The examination shows a decrease in the height of the
midline papilla.
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Figure 23. Provisional prosthesis subjected to increases in resin
in the subcritical area to promote proper arrangement and volume
of the soft tissue.

Figure 24. Frontal view with delimited area of ischaemia, as
a result of modifying the emergence profile of the provisional
prosthesis.

Figure 25. 6 months after the intervention. Favourable
arrangement of the soft tissue can be observed.

architecture faithfully and in detail (Figures 26 and
27). The final fixed prosthesis screwed to the OIl was
inserted 7 months after the treatment had started
(Figures 28 and 29).

C
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Figure 26. Study with CBCT to assess the condition of bone
tissue. No evidence is seen of pathological signs or alterations
related to treatment failure.

Figure 27. Magnified to show a close-up of the emergence profile.

The acquired shape of the soft tissue surrounding the provisional
prosthesis and running deep towards the implant connection

can be seen. Adivergent tissue distribution from the implant to
the outside is seen, promoting proper biological sealing of the
implant.

Figure 28. Recording of the 3-dimensional implant position and
replica of the emergence profile using a customised carrier.

CIENTIFICA DENTAL vol 18 (special supplement) 2021
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Figure 29. Finished crown placement.

Figure 30. End of treatment.

DISCUSSION

The current trend in the field of implantology has been
an evolution from conventional loading of the Oll to
immediate loading, due to the greater functional and
aesthetic demands of society and patients'>3,

The benefits of immediate loading include a notable
reduction in surgical interventions, a shorter time
delay in treatment and better psychological and social
wellbeing for the patient??2,

Among the success factors that influence immediate
loading are the primary stability of the implant, the
presence of micromovements, the surface and size

of the implant, the quantity and quality of bone, the
insertion torque, the occlusion, patient habits, local
and systemic factors and the type of prosthodontic
rehabilitation’?3,

Some authors believe that micromovements of less
than 30 microns do not influence the osseointegration
phase of the OIl, with it being suggested that
micromovements up to 100 microns have no negatively
effects; in fact, movements of 60- 90 microns can
promote higher bone density around the OIl. The
insertion torque of the Oll must be at least 30-40 N//

sz‘ 12-14.

These requirements for implant loading generally
become more difficult to obtain when the implant is
placed in a socket immediately after tooth extraction,
due to less residual bone presence. The immediate
or early placement of an Oll is widely supported by
the literature, with no significant differences during
osseointegration. Therefore, the placement of a post-
extraction implant and, in turn, its immediate loading,
represent a considerable reduction in treatment times
while obtaining immediate aesthetic benefits and
function??3,

To date, there are studies that highlight the greater risk
of failure in single implants subjected to immediate
loading compared to multiple implant restorations,
even obtaining a high insertion torque. Therefore,
the concept of “loading” has changed to that of
“provisionalisation”, since the provisional crown is
completely exempt from function. The importance
of these provisional restorations, in addition to
immediate aesthetic benefit, lies in the maintenance
of the emergence profile similar to the anatomy prior
to extraction, as well as the gingival contour and
interdental papillae; thus favouring the maintenance
of volume and reducing collapse due to tooth loss!**5.

According to different studies, these restorations also
stabilise the clot that minimises the loss of the cortical
bone of the vestibular region when combined with
non-resorbable grafts. The modification of the critical
and subcritical contour, concepts described by Su et al.
in a second phase, prior to making the final prosthesis,
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allow the gingival contour to be shaped until the ideal
architecture and aesthetics are achieved?®.

Regarding the placement of graft material in the gap
between the implant and the vestibular bone, there
are studies that support the use of a non-resorbable
bone graft due to contributing to compensating for the
contraction of the marginal ridge; thus preserving the
alveolar contour prior to tooth extraction to a greater
extent.. A gap greater than 2-3 mm between the Oll
and the vestibular cortical bone would facilitate the
formation of a blood clot that would subsequently
differentiate into new bone. Studies comparing
filling and not filling the gap with different materials
(autologous bone, xenograft or alloplastic grafts)
have highlighted significant differences in terms of
less vestibular collapse in the study groups in which
a sufficient gap was respected for clot formation
next to the graft with a non-resorbable material,
such as xenogenic or alloplastic materials based on
hydroxyapatite.

A summary of the essential points to consider for the
placement of post-extraction implants in aesthetic
cases follows:

Residual bone

This is the key point for the placement of the Oll. It can
be inserted if there is sufficient residual bone to place
and prosthetically guide it in the correct 3-dimensional
position. In the anterior sector, the area corresponding
to the apico-palatal zone of the alveolar bone is the
anchorage region for the Oll. According to Kan et al.,
81% of the alveoli (class | alveoli according to their
classification) have a sufficient amount of apical-
palatal bone to insert the implant in an ideal prosthetic
position??. Not having sufficient residual bone in
the ideal prosthetic position contraindicates the
treatment, and alveolar preservation or reconstruction
with delayed placement of the OII” would have to be
considered.
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Gingival margin

In cases where there is a recession greater than 4 mm,
it will be decided to defer the immediate placement
of the implant, since this situation is accompanied
by a complete or almost complete defect of the
vestibular cortical bone, which must be reconstructed
beforehand. This is because there is also usually
significant soft tissue loss which will decrease the
predictability of the treatment. Authors such as Da
Rosa et al. have proposed the vestibular reconstruction
technique of hard and soft tissue at the same time as
immediate placement of the OIll. However, this is a
complex technique, dependent on the donor area, and
there is currently not enough scientific literature to
evaluate its results®.

Defects in the vestibular cortical

As long as the previous points are favourable, any
fenestrations or dehiscences in the vestibular cortical
bone will not contraindicate immediate placement
of the implant with its subsequent provisionalisation.
If there are significant defects of more than 5 mm, in
addition to the graft material in the vestibular gap, a
native collagen membrane between this graft and the
soft tissue will need to be interposed, according to
different studies, to promote proper regeneration of
the vestibular bone volume and prevent the invasion
of epithelial cells®?,

Periodontal phenotype

The knowledge and importance of the quality of
the periodontium, and, therefore, of the soft tissue
surrounding the tooth or implant, has undergone a
metamorphosis over time. Some authors have already
found that the morphology of the dental crown and
the clinical features of the periodontium have a
certain relationship®. The same author had previously
observed that certain forms of the clinical crown were
closely related to the appearance of gingival recessions,
especially in cases where the crown coincided with an

CIENTIFICA DENTAL vol 18 (special supplement) 2021
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elongated and narrow appearance, compatible with
what today would be a thin gingival biotype®.

However, the last workshop on the classification of
periodontal and peri-implant diseases and conditions
in 2017 suggested the periodontal phenotype - a term
that encompasses gingival phenotype (gingival volume)
and bone morphotype (thickness of the vestibular
cortical bone) - as the best way to evaluate the different
aspects around the old term of gingival biotype. There
are certain aspects of the gum that are not limited
to gingival thickness, but that bone volume is also a
determining factor. In the present clinical case, during
the periodontal probing, the probe was visible, which
suggests a thickness of less than 1 mm and a discrete
volume of the vestibular bone region was observed in
the tomographic study?®?’,

This periodontal aspect had been studied previously in
a publication by Miller et al., in which it was indicated
that the “gingival phenotype” responded to the dental
shape, again to the gingival biotype and the degree of
keratinisation of the gingiva®®.

A notable feature of soft tissue that has not yet been
conclusively revealed in the scientific literature is
whether the presence of tissue with a certain degree of
keratinisation around the implant is a prognostic factor
for it. The clinical evidence may be suggestive of this,
as seen in clinical studies from the 1990s2%; although
current systematic reviews have not highlighted the
results of these clinical studies®. There should be
further in-depth study of this aspect; however, a recent

study suggests that the presence of more than 1 mm
of keratinised gingiva is not a significant factor in the
probability of the appearance of peri-implantitis, giving
the prominence of the appearance of this pathology to
other factors®.

That is why this clinical case raises special complexity if
the aspects present regarding the patient’s periodontal
phenotype are considered, whose features imply
proper management of the soft tissues, evaluating the
placement of a connective tissue graft simultaneously
with the placement of the Oll. The latter is to prevent
the appearance of soft tissue defects in the long term
and, therefore, aesthetic complications and those of
the implant itself that may occur in the future3'32,

CONCLUSIONS

Rehabilitation on implants in dental loss situations
in the aesthetic anterior sector, especially in young
patients, requires a multidisciplinary treatment plan
for tooth extraction and placement of the Oll in the
proper 3-dimensional position, with different aspects
to be taken into account for this. Especially important
are the residual bone present, the position of the
gingival margin and the preservation and conditioning
of the peri-implant hard and soft tissues. This is done
by means of grafts and proper handling of a provisional
prosthesis, until an emergence profile and ideal gingival
contour are achieved before the final crown.
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