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INTRODUCTION
Implant dentistry research has demonstrated high 
success rates in the reconstruction of partial and 
fully edentulous sites.1 The placement of implants 
into fresh extraction sockets, known as immediate 
implant placement (IIP), was first described more 
than 50 years ago.2,3 Today, it is widely accepted by 
the clinical community because IIP shares compa-
rable survival rates to those of implants placed in 
healing sockets.4-7 The IIP approach can streamline 
the surgical and prosthetic stages, reducing appoint-
ments and overall treatment time.8 Extended treat-
ment times may impact patient decisions toward faster treatment 
rather than ideal treatment.  

IIP in the posterior maxilla requires an in-depth knowledge of 
several surgical and prosthetic techniques. The approach includes 
extraction, implant placement, final impression taking, guided 
bone regeneration, and placement of an implant restoration. In 
addition, sinus augmentation and growth factors in platelet con-
centrates may be needed as part of the skill set of the clinician to 
enhance hard- and soft-tissue healing.9-11  

After an osseointegration period, the final abutment and res-
toration are placed. The entire process is completed in 2 appoint-
ments, including a single surgery within a 3- to 4-month time 
interval. The time period prior to loading is determined by several 
factors, including bone quality and quantity, biomechanics, and 
occlusion. IIP in the posterior maxillary molar sites is more chal-
lenging than using this approach in single-rooted teeth.12  

This article discusses a specific approach for the management 
of a maxillary molar with a poor prognosis. The IIP case demon-
strates the surgical and prosthetic protocol for a posterior max-
illary molar tooth. Research discussing this clinical scenario is 
limited in the body of evidence.  

CASE REPORT 
A 58-year-old female patient was referred by an endodontist for 
extraction and a restorative treatment plan. A diagnosis of apical 
periodontitis with a vertical root fracture was made for the maxil-
lary left first molar (tooth No. 14). The clinical and radiographic 
evaluation demonstrated an existing porcelain-fused-to-metal 
crown and previous endodontic therapy. The periapical and CBCT 
imaging revealed a large periapical radiolucency (Figures 1 to 3).   

The surgical phase was initiated with a 20-mL 
whole blood draw via the median cubital vein. Buffy 
coat platelet-rich plasma (BC-PRP) and platelet-rich 
fibrin (PRF) were produced in a single spin centri-
fuge, centrifuged at 3,100 rpm for 12 minutes, and 
processed (Figure 4). Local anesthesia (1 carpule 3% 
Polocaine without epinephrine [54 mg] and 1 carpule 
4% Articaine with 1:100,000 epinephrine [72mg] 
[Benco Dental]) was administrated. An intrasulcular 
incision utilizing a 15c blade was made. Then Nos. 1 
and 2 periotomes, and sectioning of the mesial/buc-
cal, distal/buccal, and palatal roots with a No. 4 long 

shank round bur were performed. A universal forceps was used to 
remove 3 individual roots, followed by thorough debridement of 
the tooth socket with a double-ended molt curette and irrigation 
with 10% Povidone solution.  

A 4.7- × 13-mm SBM tapered implant (Legacy1 [Implant Direct]) 
was placed with a straight driver. Prior to implant placement, the 
osteotomy and internal sinus augmentation were performed with 
Densah osseodensification drills (OD) (Versah [Huwais IP Holding]) 
(Figure 5). A 1.6-mm pilot drill rotating clockwise (forward) initiated 

the osteotomy, followed by 2.0-, 2.5- and 3.0-mm Densah drills rotat-
ing in a counterclockwise (reverse) movement. The final OD drill 
size was 4.0 mm in diameter and extended 2 mm apical to the sinus 
floor. A PRF bioactive plug was placed in the osteotomy, followed 
by a mixture of BC-PRP and mineralized irradiated bone allograph 
(perio [Rocky Mountain Tissue Bank]). The grafting materials uti-
lized in the crestal (internal) sinus augmentation were introduced 
into the osteotomy with a 3.8-mm straight osteotome. A fixture-
level impression was taken with a 4.7-mm concave transfer pin. Fol-
lowing the impression, the transfer pin was removed and replaced 
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with a 4.7- × 3-mm healing collar. The 
gap space between the implant sur-
face and socket wall was grafted with 
BC-PRP and mineralized irradiated 
bone allograph (Rocky Mountain Tis-
sue Bank) of fine particle size ranging 
from 250 to 1,000 µm. The graft mate-
rial was placed in the gingival sulcus 
up to the free gingival margin. A non-
resorbable d-PTFE barrier (Cytoplast 
[Implant Direct]) was secured over the 
healing collar with 4.0 Vicryl sutures, 
and a periapical radiograph was taken 
(Figures 6 and 7).   

After 4 months, the healing collar 
was removed (Figure 8). A titanium 
abutment was placed utilizing an 
orientation jig and was followed by a 
periapical radiograph (Figures 9 and 
10). The abutment screw was torqued 

to 30 N/cm 2 times at 5-minute inter-
vals (Figure 11). The definitive PFM 
crown was placed with a permanent 
cement (Zinc Phosphate [Bosworth 
Co]) (Figures 12 and 13).  

DISCUSSION
The IIP approach differs from the 
conventional implant surgical 
approach employed since the incep-
tion of endosseous implant therapy. 
However, IIP demonstrates similar 
success rates of greater than 98% 
to the staged implant approach. 
Recently, the IIP approach in the pos-
terior maxilla has been more widely 
utilized because of innovative 
instrumentation, implant design, 
and surface characteristics.13 IIP 
procedures are more challenging in 
the posterior maxillary regions due 
to the quality and quantity of bone, 
as well as the presence of anatomical 

structures. However, the majority of 
IIP principles and protocols are sim-
ilar with subtle differences depend-
ing on whether they are utilized in 
the anterior or posterior region of 
the mouth.  

The surgical aspect of IIP in the 
maxillary molar region is initiated 
with a flapless, atraumatic extrac-
tion of the tooth. It is accomplished 
by expansion of bone, sectioning, 

and removal of 3 individual root 
fragments. This extraction approach 
allows for the removal of the tooth 
while maintaining the bone volume 
needed for primary fixation of the 
implant body. Primary fixation is the 
primary objective of the implant sur-
gical placement stage. The ideal posi-
tion and stability of the implant can 
be best achieved utilizing a CBCT-gen-
erated guide or ODs or by preparing 
the osteotomy through the residual 
root.14-16 The trajectory of the osteot-
omy is in an apical-palatal direction to 
enhance primary stability.17   

Implant surgical placement in 
the posterior maxillary aspect often 
requires simultaneous sinus augmen-
tation. Osseodensification instru-
mentation facilitates the expansion 
of soft bone and a reduction in mem-
brane perforations, which enhance 
positive outcomes.18 The osseodensi-
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Figure 1. Periapical radiograph of the max-
illary left first molar (tooth No. 14).

Figure 2. CBCT image, sagittal view. Figure 3. CBCT image, sagittal view. Figure 4. Platelet-rich fibrin.

Figure 5. A 3.0-mm Densah drill (Versah). Figure 6. A d-PTFE non-resorbable barrier. Figure 7. Periapical radiograph of the 
fixture/healing collar. 

Figure 8. Healing collar. 

Figure 9. Orientation jig. Figure 10. Periapical radiograph, 
abutment. 

Figure 11. Titanium abutment. Figure 12. Final prosthesis, porcelain-
fused-to-metal crown (occlusal view). 

Figure 13. Final prosthesis, porcelain-
fused-to-metal crown (facial view).
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fication technique has demonstrated 
an increase in implant primary sta-
bility, bone mineral density, and the 
preservation of bone at the implant 
surface. Osseodensification preserves 
bone volume through compaction of 
cancellous bone due to the natural 
properties of viscoelasticity and plas-
tic deformation.19 Primary stabil-
ity and preservation of bone bulk in 
low-density bone and the reduction 
in micromotion directly impacts the 
healing process.20,21  

A torque value greater than 45 
N/cm is not required in the molar 

region, only a lack of movement 
or spinning of the implant fixture 
because a provisional crown is usu-
ally utilized in the anterior or aes-
thetic zone. A healing collar is placed 
over the fixture in the posterior non-
aesthetic zone during the osseointe-
grative phase. 

The gap that exists between the 
socket wall and implant surface can 
be managed with various procedures 
and materials. Platelet concentrates 
and allographic bone are common 
components associated with a crestal 
(internal) sinus augmentation and 
gap management. A single platelet 
contains more than 1,000 growth 
factors, including platelet-derived 
growth factor, transferring growth 
factors beta 1 and 2, and endothelial 
vascular growth factors. Growth fac-
tors have exhibited an increase in 
the recruitment, differentiation, and 
quantity of cells associated with tis-
sue healing. BC-PRP is mixed with 
allographs to serve as a carrier or 
with PRF as a bioactive membrane 
for cell development. Allographic 
cadaver bone is commonly utilized 
in IIP due to its available quantities, 
safety, and osseoconductive proper-
ties.22,23 In addition, allographic bone 
serves as an osseinductive source via 
bone morphogenic protein. A par-
ticle size of 250 to 1,000 µm used 
in this study was obtained from a 
human vertebral source and gamma-
irradiated at 2.5 to 3.8 mrad to kill all 

bacteria, viruses, and cells.24,25 Allo-
genic graft is made of scaffolds from 
human cadavers and processed to 
maintain structure and extracellular 
protein.26 It is packaged in a hydrated 
form to increase strength and flexibil-
ity.27 Studies have demonstrated that 
grafting the gap increases hard tis-
sue.28 Studies demonstrate that graft 
materials coronal to the implant 
platform to the free gingival margin 
enhance the thickness of soft tissue. 
Graft materials may alter the biotype 
or reduce the likelihood of a connec-
tive tissue graft.29  

The restorative stage is initiated 
at the surgical appointment with a 
fixture-level impression. The impres-
sion can be taken with predictable 
results based on primary stability, 
proper 3D implant placement, and 
graft material placement in the gap 
as well as coronal to the connection 
to the top of the healing collar. The 
final restoration is delivered after an 
osseointegration period. A standard 
titanium abutment is placed, and 
its retaining screw is torqued to the 
appropriate value 2 times in a 5-min-
ute time interval to ensure an inti-
mate fit.30 The final PFM restoration 
is placed with a permanent cement.  

Implant occlusal principles for 
the final restoration should exhibit 
zero contact during central occlu-
sion, excursions, or protrusion. The 
buccal/palatal dimension of the 
occlusal table is reduced to mimic 
the size of a premolar. Occlusal 
table width is directly related to the 
applied force to the crest of bone. 
Therefore, a reduction in B/P dimen-
sion minimizes the force applied to 
the crest of the bone.31F  
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