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Abstract: The use of a dental implant system that allows for primary stability and immediate loading 
in the treatment of terminal dentitions requiring full-mouth extractions and implants can be 
advantageous for both the clinician and the patient. This case report describes the treatment of a 
patient with a failing dentition with placement and immediate loading of self-drilling dental implants 
for full-arch maxillary and mandibular implant-supported prostheses.

Treatment of terminal dentitions with full-arch 
implant-supported prostheses has become a 
common treatment modality for patients seek-
ing improved esthetics and function with a fixed 
approach. Furthermore, advances in biomateri-

als, implant design, and prosthetic components offer clini-
cians the opportunity to provide comprehensive implant 
treatment in a shorter period of time while helping to ensure 
long-term success and preservation of crestal bone.

When dental implants are placed, primary stability plays 
a crucial role in osseointegration, especially in immedi-
ate implant placement scenarios (with or without immedi-
ate loading). Adequate primary stability is fundamental to 
withstand implant micromovement before osseointegration 
is obtained. Also, primary stability is positively correlated 
with secondary stability with ensuing new osseous tissue 
formation.1,2 Primary stability may be influenced by various 
patient-related factors, such as socket or peri-implant osse-
ous defect morphology, bone density, cortical thickness, and 
osseous height.3,4 These factors cannot be controlled by the 
clinician; however, implant selection could affect the initial 
stability depending on implant design, geometry, treatment 
surface, and drilling protocols.1

Immediate loading with a one-piece fixed interim prosthe-
sis has demonstrated high implant and prosthesis survival 
rates and can be recommended for both the maxilla and 
mandible.5 Nevertheless, it is important to note that there 
may be a higher risk for implant failure of immediate-loaded 

implants in the maxilla as compared to the mandible,6,7 which 
may possibly be due to the difference in bone density. While 
this treatment modality has been widely utilized and docu-
mented, recent advances in implant design have allowed clini-
cians to increase the possibility of immediate loading with 
improved predictability. Before immediate loading eden-
tulous arches, the primary stability of each implant must be 
confirmed5; therefore, the use of an implant system that could 
aid in obtaining primary stability is intuitively advantageous.  

The purpose of this case report is to demonstrate the use 
and advantages of a self-drilling dental implant system for 
full-arch immediate implant placement and loading, and 
subsequent rehabilitation with implant-supported pros-
theses. This treatment option offers several advantages 
as compared to conventional loading protocols, such as 
increased patient satisfaction through the delivery of an 
immediate fixed temporary prosthesis, reduction of postop-
erative discomfort caused by a removable interim prosthesis, 
fewer appointments, and shorter overall treatment length.5

Case Presentation
A 62-year-old African American female patient with well-
controlled hypertension presented to the East Carolina 
University School of Dental Medicine Faculty Practice 
Clinic for comprehensive treatment. Her chief complaint 
pertained to her existing maxillary prosthesis; she was 
seeking to improve her esthetics and speech with a fixed 
approach. Clinical and radiographic examination revealed 
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partial edentulism, generalized stage IV grade C periodon-
titis, and an ill-fitting acrylic maxillary partial denture 
retained from two molars opposing a partially edentulous 
mandible (Figure 1 and Figure 2). 

The patient was presented with several treatment options, 
including implant-retained overdentures and implant-
supported prostheses. Because the patient wanted to replace 
her teeth with a fixed approach, the selected treatment plan 
included maxillary and mandibular full-arch implant-
supported prostheses. 

Preliminary impressions were made using large plas-
tic stock trays and alginate (Jeltrate®, Dentsply Sirona, 
dentsplysirona.com). Vertical dimension of occlusion, 
centric relation, and incisal edge position were assessed. Jaw 
relation records were made using occlusal rims and polyvinyl 
siloxane (Regisil®, Dentsply Sirona). The patient’s smile was 
assessed to determine the future location of the prosthesis 
tissue junction (PTJ).8 Casts were mounted on a semi-adjust-
able articulator (Hanau™ Wide-Vue, Whip Mix, whipmix.
com). A cone-beam computed tomography (CBCT) scan was 
obtained, and the case was planned virtually using coDiag-
nostiX® (Dental Wings, dentalwings.com) software to deter-
mine the size and location of the implants. Cast surgery was 
completed on maxillary and mandibular casts according 
to the location of the planned PTJ and to obtain adequate 
restorative space for the planned screw-retained prostheses.

Under local anesthesia and nitrous oxide inhalation sedation, 
full-thickness maxillary and mandibular flaps were elevated, 
and the remaining teeth were extracted. Using a slow-speed 
handpiece with surgical bur, alveoloplasty was completed to 
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Fig 3. 

Fig 1. 
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Fig 2. 

obtain the previously planned restorative space. Five maxillary 
and four mandibular Straumann® BLX implants (Straumann, 
straumann.com) were placed to 35 Ncm–45 Ncm, followed by 
placement of Straumann® screw-retained abutments (SRA) 
(Straumann) torqued to 35 Ncm (Figure 3 and Figure 4).

Particulate bovine xenograft (Bio- Oss®, Geistlich 
Biomaterials, geistlich-na.com) was placed in the socket 
space around implants Nos. 27 and 29 and covered with 
a resorbable collagen membrane (Bio-Gide®, Geistlich 
Biomaterials). Tissues were adapted and sutured with 4-0 
polytetrafluoroethylene suture (CytoSurg®, Salvin Dental, 
salvin.com), and primary closure was obtained. The tempo-
rary cylinders were screwed and picked up with acrylic 
utilizing the prostheses. The interim prostheses were final-
ized in the laboratory and delivered (Figure 5).

After a healing period of 3 months following implant place-
ment, an open-tray impression was obtained. A polymethyl 
methacrylate (PMMA) prototype was delivered to evaluate 
the esthetics and function (Figure 6). The PMMA prototype 
was scanned (CEREC® Omnicam, Dentsply Sirona), and a 
full-arch maxillary and mandibular zirconia prosthesis was 
delivered (Sculpture Studios, sculpturestudios.net) (Figure 
7 and Figure 8). The patient was very satisfied with the treat-
ment outcomes, including the improved esthetics and function.  

Discussion
Overall, this documented case report demonstrates that extrac-
tion of failing teeth, simultaneous implant placement, and 
immediate loading of full-arch interim prostheses are feasible 
treatment options for patients with a terminal dentition. This 

Fig 1. Panoramic reconstruction from initial CBCT. Fig 2. Initial presentation showing maxillary acrylic prosthesis 
opposing periodontally compromised mandibular teeth. Fig 3. Placement of five maxillary BLX implants following 
alveoloplasty. Fig 4. Placement of four mandibular BLX implants and SRA delivery.
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case report also demonstrates the importance of diagnostic 
treatment planning for successfully treating complex cases 
requiring both surgical and prosthetic management.

In immediate and early implant loading protocols, 
implant stability and the ability to promote predictable and 
rapid osseointegration after placement are major consider-
ations for treatment success. The advantages of immediate 
loading in terms of reduced treatment time and improved 
patient satisfaction are important factors; however, the 
clinician needs to ensure that the implants placed are both 
clinically and functionally successful long-term. Implant 
success depends not only on initial osseointegration but also 
on preservation of the crestal bone.9 The implant system 
used in this case has several features that helped in obtaining 
improved primary stability for potential immediate loading 
along with potential long-term bone preservation. 

The Straumann BLX implant has a “self-drilling” design 
with double threads that are designed to provide initial stabil-
ity via uniform and controlled osseous compaction and densi-
fication around the implant while obtaining dissipation of 
stress from the peri-implant bone.10 This design has a protrud-
ing thread geometry in combination with a reduced diam-
eter implant neck, which determine its mechanism of bone 
engagement and force distribution in loading situations.11 This 
implant system is aimed at maximizing primary stability in 
situations with limited bone quantity, lack of cortical bone, 
and poor bone density/quality (eg, posterior maxilla).4,10 

Emmert et al demonstrated in an in vitro study that the 
mean primary stability of BLX implants placed in type IV bone 
(regardless of the presence of cortical bone) is significantly 

higher as compared to other implant designs.4 This finding 
could be due to the double-thread design and the presence of 
sharp and highly engaging apical threads, which allow bone-
to-implant contact and mechanical anchorage with minimal 
negative effect in the absence of cortical bone. The implant 
thread design likely contributes to primary stability by increas-
ing the initial contact with the underlying bone12; therefore, this 
implant system may be beneficial for post-extraction sockets or 
osseous defects, as illustrated in this case report. Stabilization 
of the implant within the socket or osseous defect without addi-
tional apical drilling can be obtained with the use of this system 
featuring protruding self-drilling threads. In addition, the 
tapered implant design may provide additional primary stabil-
ity. Compared to parallel implants, conical/tapered implants 
have increased implant stability quotient (ISQ) values and 
excellent primary stability and mechanical anchorage due to 
an improved compressive force distribution.1,13

The Straumann BLX system is composed of a Roxolid® 
(Straumann) alloy in combination with SLActive® 
(Straumann) surface. This titanium-zirconium (TiZr) 
alloy is a biocompatible biomaterial with higher tensile 
strength as compared to pure titanium.14,15 Due to its excel-
lent mechanical properties, the TiZr alloy may be utilized 
with diameters of 3.75 mm or greater with this system.10 
Additionally, the hydrophilic SLActive surface allows for 
faster osseointegration and shorter healing periods16 and 
long-term implant survival and crestal bone maintenance 
in immediate and early loading protocols.9

Maintenance of the crestal bone is crucial for long-term 
implant success, peri-implant health, and soft-tissue stability.17 

Fig 7. 
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Fig 6. 

Fig 5. Maxillary and mandibular interim fixed prostheses. Fig 6. PMMA prototype.  Fig 7. Final maxillary and 
mandibular implant-supported zirconia prostheses. Fig 8. Panoramic x-ray showing BLX implants and final zir-
conia prostheses. 
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Several implant-related and prosthetic factors may influence 
the maintenance of crestal bone. The implant system utilized 
in this case report has a reduced neck diameter that minimizes 
the stress concentrated in the cortical bone following insertion. 
Furthermore, the system has a single TorcFit® (Straumann) 
connection that allows the use of prosthetic components with 
reduced diameters and thus may allow for platform switching 
and the associated benefits, such as crestal bone preservation 
and maintenance of soft tissue around the implant neck.10

Besides the benefit of crestal bone maintenance, having 
one single connection significantly reduces the number of 
prosthetic and surgical instruments needed in the overall 
treatment armamentarium. Francisco et al in an in vivo 
animal model assessed the influence of transgingival heal-
ing and submerged healing on peri-implant bone mainte-
nance on Straumann BLX implants and found that both 
approaches have similar bone levels with gain in crestal 
bone height at 12 weeks.11 Interestingly, the transgingival 
healing group in this study showed increased bone forma-
tion on the buccal aspect of the implant. This in vivo study 
further supports the use of this implant system for trans-
gingival healing for complex cases with immediate loading.

Lastly, the use of prosthetic components with designs 
compatible with peri-implant soft-tissue health (eg, the 
novel, edge-free, rounded Straumann SRA abutments with 
the BLX system) that can be maintained by the patient is a 
crucial factor in obtaining long-term peri-implant health 
and crestal bone maintenance. 

Conclusion
Proper case selection and utilization of self-drilling 
implants and appropriate prosthetic components can aid 
the clinician in performing full-arch immediate placement 
and loading of dental implants with the end goal of long-
term success and maintenance of crestal bone. In addition, 
the patient benefits from fewer interventions and less treat-
ment time while esthetics and function are improved as early 
as the implant placement appointment. 
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