Immediate Implant Placement and Provisionalization:

Introduction

The field of oral implantology has become
a discipline of dentistry with predictable
outcomes in the reconstruction of the par-
tially edentulous patient. Research has
demonstrated high success rates with con-
ventional implant therapy, which includes
a period of undisturbed stress during heal-
ing.! The delivery of health care has moved
toward a minimally invasive approach to
reduce treatment time, pain and cost. Im-
mediate implant placement with provi-
sionalization (IIPP) acts in concert with
this approach in that it combines surgical
and restorative procedures, decreases the
number of appointments and eliminates the
need for a transitional removable partial
denture prosthesis.

IIPP research demonstrates comparable
survival rates to conventional approach-
es in regards to early and delayed loading
protocols.>? The esthetic result is enhanced
because recession is reduced with the im-
mediate placement and provisionalization
protocol. Provisionalization supports the
interdental papilla and supporting soft
tissue reducing the degree of tissue alter-
ations. ITPP protocol encompasses an at-
raumatic extraction, implant placement and
a transgingival provisionalization. Guided
bone regeneration utilizing various bone
grafting materials and platelet rich plas-
ma/fibrin is utilized to enhance the healing
process. A final fixture level impression is
performed at surgery followed by a tempo-
rary abutment and crown. The final abut-
ment/crown is placed after a conventional
healing period has been established. The
procedure is predictable when a torque val-
ue of greater than 35 Newton centimeters
is obtained and the buccal plate of bone is
present.

Socket classifications have been estab-
lished with emphasis on the presence of
a buccal plate of bone and height of soft
tissue.* A type I socket exhibits an intact
buccal plate and ideal soft tissue contours.
A type II socket demonstrates a partial loss
of the buccal plate and corresponding loss
of soft tissue. A type I socket is ideal for
IIPP while a type II socket is considered a
negative prognostic factor. The clinical and
radiographic evaluation is essential to de-
velop a proper diagnosis and a thought-pro-
voking treatment plan. Bone sounding,
periodontal probing, mobility testing and
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digital palpation assess the health of the ex-
isting anatomy. A radiographic evaluation
demonstrates interproximal bone height,
mesial-distal dimensions and native bone
apical to the tooth socket.

The IIPP approach exhibits several clini-
cal advantages including a single flapless
surgery, incorporation of growth factors
and the initiation of the restorative stage at
surgery. The procedure provides ideal es-
thetics, less pain and lower costs with few-
er patient visits. Furthermore, a removable
partial denture or “flipper” is eliminated
during the osseointegrative period.

The following case was the management
of a fractured maxillary left central incisor
(#9). A diagnosis of horizontal root fracture
without restorability was established. The
treatment plan approach was an immediate
implant placement and provisionalization
with complete rehabilitation of a missing
central incisor in two visits with one sur-
gery over a three month period.

Case History

A 50-year-old male patient presented to the
office with a tooth fractured at the gingi-
val margin. His chief complaint was, “My
front tooth just broke off” (Figure 1). The
hopeless tooth was bonded to the residual
root with a resin cement and the patient
was scheduled for an examination.

A diagnostic evaluation was performed
and consisted of a medical history, photo-

Figure 1. Fractured maxillary left central
incisor (#9).

b

Figure 3. Platelet Rich
radiograph of maxillary Fibrin (PRF).
left central incisor (#9).

Figure 2. Periapical

graphs, diagnostic models, intraoral exam-
ination and a periapical radiograph (Figure
2). At consultation, treatment options were
presented including a single endosseous
implant, fixed partial denture or a remov-
able partial denture. A consent was re-
viewed, signed and a time for treatment
completion given. IIPP was discussed in-
cluding the advantages, indications and
limitations.

The patient was prepped, draped and asked
to rinse with a chlorhexidine mouthwash for
30 seconds. Platelet-rich plasma (PRP) and
fibrin (PRF) were developed after a 20mL
blood draw from the median cubital vein
using a standard phlebotomy technique.
PRP preparation was initiated after a 10mL
blood draw with a vacutube containing ci-
trate dextrose and PRF was developed after
a 10mL blood draw into an empty vacutube
(no additive added). The blood was placed
in a single spin (Clinseal model, Salvin
Dental, Charlotte, NC) centrifuge for 12
minutes for separation of whole blood into
platelet rich plasma and platelet rich fibrin
(Figure 3). 2% lidocaine with 1:100,000
epinephrine was administered in a buccal
and palatal infiltration technique.

An atraumatic extraction of the left max-
illary central incisor (#9) was performed
with 301, 34s elevators and 151 universal
forceps. The residual socket was degranu-
lated with a double-ended curette (Figure
4). The buccal plate, gingival sulcus and
socket depth were measured with a peri-
odontal probe and a #9 Schilder endodontic
plugger (Figure 5). The osteotomy with a
palatal skew was performed with 1.3, 2.3,

Figure 4. Tooth socket.

Figure 5. #9 Schilder plugger with rubber stopper:



2.8, 3.4 and 3.8mm drills at 1280 rpm. A
4.7x13mm SBM tapered Legacy 1 (Im-
plant Direct, Carlsbad, CA) implant was
manually placed with a straight driver, fix-
ture mount and 2.5mm hex tool (Figure 6).

Figure 6. Implant 4.7 x 13mm.

A torque wrench set at 35 Newton centi-
meters was applied to the implant body
1mm coronal to final placement to evaluate
the degree of fixation (Figure 7). A torque
value greater than 35 Newton centimeters
was achieved and the implant was seated
completely.

Figure 7. Torque wrench.

A 4.7 transfer pin was screwed into the im-
plant body and a periapical radiograph tak-
en (Figure 8). Orthodontic wax was placed
into the screw access hole and a polyvinyl-
siloxane (Imprint III, 3M, St. Paul, MN)
impression taken.

Figure 8. Impression transfer (4.7mm).

A temporary titanium abutment was placed
into the implant body and modified in three
dimensions to develop interocclusal clear-
ance and crown fabrication. The temporary
abutment screw was torqued to 20 Newton
centimeters (Figure 9).

An acrylic crown shell with self-curing
acrylic was utilized to fabricate the provi-

>

Figure 9. Titanium abutment.

sional. The buccal gingival aspect of the
crown was undercontoured.

Guided bone regeneration was performed
consisting of a mixture of mineralized irra-
diated bone allograph, PRP and PRF. The
mixture was placed in the “gap” located
between the socket walls and the implant
surface. The grafting mixture was packed
and covered coronal to the abutment/im-
plant interface with various size pluggers

(Figure 10).

Figure 10. Heag collar 4.7x3mm.

The provisional was cemented with a tem-
porary cement. The occlusion was mod-
ified to eliminate all contacts in centric
occlusion, protrusion and excursions. The
incisal edge was shortened in comparison
to the adjacent tooth (Figure 11).

Figure 11. Provisional crown.

A commercial laboratory poured the im-
plant impression and mounted the case.
A zirconium abutment was designed and
manufactured with a buccal margin placed
1.5mm coronal to the abutment-implant in-
terface. An orientation jig was fabricated to
assist in the alignment of the internal hex
orientation. An all-ceramic restoration (e.
max) (Ivoclar Vivadent, Amherst, NY) was
fabricated.

After a three month osseointegration pe-
riod, the final placement of the abutment/
crown procedure was performed. After
removal of the temporary crown and abut-
ment, the final zirconium abutment was
placed. A periapical
radiograph was tak-
en and the abutment
screw torqued down
to 30 Newton centi-
meters (Figure 12).
The final all-ceramic

Figure 12. Periapical e (e.mftx) weas
radiograph of final ’Ponded inwitha r(?s-
zirconium abutment. 10 bonded material

(RelyX) (3M, St. Paul, MN)(Figure 13).

Figure 13. Final prosthesis: all-ceramic crown.

Discussion

Immediate implant placement and provi-
sionalization (ITPP) is recognized as a min-
imally invasive approach for replacing a
non-restorable tooth. This concept deviates
from a delayed approach where a stress-
free loading period is observed during a
three to six month osseointegration peri-
od.’ Studies have supported the concept of
IIPP when comparing histology, survival
rates, recession and patient acceptance to
early, delayed or staged approaches.** IIPP
research demonstrates high success rates
based on stable crestal bone levels while
other studies exhibit bone gain.>'! Studies
exhibit better tissue stability and lower lev-
els of recession around implants restored
with a provisional.’>* This finding may be
in part due to less connections/disconnec-
tions of component parts which can impair
the mucosal barrier promoting apicaliza-
tion of the junctional epithelium.'

The clinical and diagnostic evaluation is
essential when determining if IIPP will
produce a successful outcome. Proper di-
agnosis and understanding of the biologi-
cal and periodontal variables of the failing
dentition and their response to surgical and
prosthetic procedures are the essence of
predictability.’® A class I socket classifica-
tion comprising of an intact buccal plate
and ideal soft tissue contour provides for
the best anatomical foundation for the exe-
cution of IIPP procedures.

The clinical evaluation includes a visual
inspection of the gingival margins of ad-
jacent teeth, biotype and smile line. The
presence of a high smile line with uneven
gingival margins in a thin biotype patient
is considered a negative prognostic factor.

Bone sounding is performed to determine
the presence and location of the buccal
plate of bone. The presence of the buccal
plate of bone is an essential parameter for
stable soft tissue. Studies have demonstrat-
ed that when the buccal plate is located <
3mm from the facial gingival margin then
<lmm recession occurs within the first
year.!” A radiographic evaluation of the sur-
gical site provides clinical insight prior to
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implant placement procedures. The main
objective in surgery is to obtain rigid fixa-
tion of the implant body. The tooth socket
including measurements of the mesio-distal
width and socket depth is evaluated. Stud-
ies have shown that implants placed into >
3mm of mature bone apical to the socket
demonstrate high success rates. Anatomi-
cal structures located apical to the socket
such as the nasal cavity, maxillary sinus or
inferior alveolar nerve may limit the depth
of implant placement.

The surgical stage is initiated with a flap-
less atraumatic extraction with emphasis
on expansion and support of the buccal
plate. The reflection of a mucoperiosteal
flap compromises blood supply leading to
bone and soft tissue loss and is to be avoid-
ed during the extraction and implant place-
ment procedure.'®*?° Complete debridement
of the socket is performed followed by
implant placement. Several studies have
demonstrated high success rates with flap-
less implant surgical procedures. An under-
sized osteotomy is developed with a pala-
tal skew engaging at least 3mm of native
bone apical to the socket. Implant position
is critical for initial fixation and long term
success. Rigid fixation is achieved with an
undersized osteotomy preparation, engage-
ment of native and bony socket walls and
a torque value of greater than 35 Newton
centimeters.?! A high torque value is con-
sidered the most critical requirement for
placement of a provisionalization.”? Im-
plant designs that create higher torque
values are characteristic of aggressive
thread designs, microtextured surfaces and
lengths greater than 12mm.? The implant
platform is positioned in relation to the ide-
al midfacial gingival margin producing an
emerging profile.*? The implant body is to
be placed at least 1.5mm away from an ad-
jacent tooth to preserve the interproximal
bone peak and dental papilla.?

Guided bone regeneration serves a crucial
role in the ITPP process. The space located
between the implant and the residulal tooth
socket referred to as the “gap” requires
management at the time of surgery. Re-
search has exhibited that “gap” distances
<4.2mm spontaneous fill if the buccal plate
of bone is present without the need for pri-
mary flap closure. The gap fills with bone
reminiscent of a healing socket.” However,
many clinicians tend to fill gaps with auto-

grafts, allografts, xenografts or alloplasts.

Platelet rich plasma (PRP) and fibrin (PRF)
concentrate platelets containing growth fac-
tors responsible for recruitment, differenti-
ation and proliferation of cells.?®” Platelet
derived growth factor (PDGF), transferring
growth factor Beta 1, 2 (TGFB1,2) and
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bone morphiogenic protein (BMP) have
been indicated to be major growth factors.
PRF is an autologous healing biomaterial
rich in growth factors and glycoproteins.
The strong fibrin architecture containing
PDGF, TGFB-1, Fibronectin, Vitronectin
and numerous other cytokines encourage
hemostasis through the migration of fi-
broblasts and endothelial cells.’® Platelet
concentrates have demonstrated enhanced
healing of soft and hard tissues with de-
creased pain. PRP/PRF can be developed
from whole blood and standard phleboto-
my principles with an inexpensive centri-
fuge and associated disposables.?!

The restorative stage is initiated at surgical
placement based on studies that elicit stable
soft and hard tissue when the ITPP approach
is employed.* A fixture level impression cap-
tures the angulation and position of the im-
plant body as well as the existing ideal gin-
gival sulcus which allows for the fabrication
of the final abutment and crown during the
osseointegrative period. This approach reduc-
es overall treatment time by eliminating ap-
pointments specific to the restorative aspect.
Moreover, it limits the amount of connections
and disconnections of component parts, thus
reducing soft tissue migration.

The provisionalization aspect of IIPP pre-
serves the existing osseous and gingival ar-
chitecture by providing instant mechanical
support to the papillae and midfacial gingi-
val tissues.>®* Furthermore, it maintains the
gingival embrasure form providing comfort
and esthetics.>* The fabrication of a provi-
sional restoration is to be performed prior
to bone grafting. After fabrication, place-
ment of a tall, thin healing collar seals the
internal aspect of the implant allowing for
bone grafting of the site.>* Patients feel
that a provisional crown is a real tooth and
prefer it over a removable partial denture.

The final prosthesis provides a long-term
predictable solution for a missing tooth
through the utilization of state of the art
biomaterials. Abutment and crown mate-
rials are an important factor on recession
and how it relates to esthetics. A zirconium
abutment is a highly biocompatible materi-
al that provides soft tissue stability biolog-
ically and optically.’”** A flat or undercon-
toured abutment and an all-ceramic crown
with a slightly undercontoured gingival
buccal margin creates esthetically pleasing
restorations with soft tissue stability.>® This
design concept is based on the horizontal
component of the biological width around
implants where platform switching, under-
contoured abutments and concave crowns
have exhibited less gingival recession.*

Implant occlusal principles are employed
to maintain initial and long-term osseointe-
gration. The provisionalization follows an
implant occlusal principle (IPO) scheme
of zero contact in centric occlusion, lateral
excursions and protrusion. The incisal edge
is designed shorter than the corresponding
adjacent tooth.*! The final definitive resto-
ration follows IPO principles with the in-
cisal edge fabricated at the ideal length.

Conclusion

Implant therapy is considered the treatment
of choice for single tooth replacement. The
prolongation of treatment encourages pa-
tients to select less than ideal treatment alter-
natives. Immediate implant placement with
provisionalization (IIPP) decreases the treat-
ment period for patients. IIPP has demon-
strated high success rates when rigid fixation
of the implant is achieved with the existence
of the buccal plate of bone. This case report
demonstrates an implant approach that pro-
vides stable bone levels, ideal esthetics with
less surgery, less pain and the elimination
of a removable partial denture transitional
stage to rehabilitate a missing tooth.
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