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The general objective of this study is to compare two different Nobel Biocare dental 

implant systems. The primary objective is to compare success rate and marginal bone loss 

between the two systems. The secondary objective is the evaluation of soft tissue healing and 

papilla height in both systems. The last objective is to provide a case series for 9 cases and their 

follow-ups for up to 6 months. Nine patients were randomized according to the company to 

receive either the Nobel Replace select tapered (control) or the Nobel Replace Tapered Groovy 

(test). Specific inclusion and exclusion selection criteria were followed. The implants were 

placed surgically, temporized with a crown and followed up according to the company’s 

protocol. The patients were followed up at 3 months and 6 months. At 4 months, the final crowns 

were placed. Clinical photographs and x-rays were collected at all these appointments. The 

results of the cases collected were variable. The majority of the implants examined at 6 months 

survived. A couple of implants failed due to instability and mobility and had to be excluded from 

the study. General considerations and some surgical input are presented in the conclusion based 

on the experience gained from participation in the research. 



 

CHAPTER 1 
HISTORY OF BRÅNEMARK DENTAL IMPLANT SYSTEM  

Events in 1950s and 1960s 

In the 1950s research was conducted at Cambridge University in England to study bone 

blood flow in vivo.1,2 These workers devised a method of constructing a chamber of titanium that 

was then embedded into the soft tissue of the ears of rabbits. In 1952 the Swedish orthopedic 

surgeon, P. I. Brånemark, was interested in studying bone healing, so he adopted the Cambridge 

designed “rabbit ear chamber” to study blood flow in the rabbit femur bone.3,4  Following several 

months of study,  Brånemark’s technician, Victor Kiukka, attempted to retrieve these chambers 

from the sacrificed rabbits and found that he was unable to remove them. The implants were 

anchored to the bone. Dr Brånemark observed that bone had grown into such close proximity 

with the titanium that it effectively adhered to the metal, and he called the phenomenon 

“osseointegration.”  Osseointegration was defined by Brånemark as a “direct structural and 

functional connection between ordered, living bone and the surface of a load carrying 

implant.”5,2 

Brånemark carried out many further studies into this phenomenon, using both animal and 

human subjects, which all confirmed this unique property of titanium. The osseoinegration was 

shown to be predictable and did not cause any soft tissue inflammation or fibrous 

encapsualtion.6,5,7 Although he had originally considered that the first work should centre on 

knee and hip surgery, Brånemark finally decided that due to the high rate of edentulous patients 

in the general Swedish population, the mouth was the area more accessible and in need for 

continued clinical observations.5,1,2  In 1965 Brånemark placed the first titanium dental implants 

into a human volunteer who was a Swede named Gösta Larsson.1 
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Events in the 1970s 

Over the next 14 years, Brånemark and his coworkers published the first studies on the use 

of titanium in dental implantology. 5 As a result, in 1978, the placement of implants and their 

restorations was approved for clinical use by the Swedish health authorities.1  

During the same year, 1978 Brånemark, entered into a commercial partnership with the 

Swedish defense company, Bofors AB, for the development and marketing of his dental 

implants.1 With Bofors as the parent company, Nobelpharma AB (later to be renamed Nobel 

Biocare-1996) was founded in 1981 to focus on dental implantology. 

A new parent company Nobel Biocare Holding AG, with the head office in Zurich, 

Switzerland, was founded in 2000. Nobel Biocare has a world market share of approximately 35 

percent for dental implants.  

The first commercial implants to be sold were called Biotes, but these were renamed to 

reflect the inventor. The initial implants design had machined titanium surface, threaded pitch 

and external hex joint to the abutment. 

Events in the 1980s 

A great moment follows for Brånemark: he makes an international breakthrough in 1982 

by presenting his results at an international congress in Toronto (Canada). One year later, 1983, 

Matts Andersson invents and develops the Procera method for the high-precision, repeatable 

production of crowns. Procera is a CAD-CAM system that allows producing crowns with high 

strengths approaching those of a PFM, yet provide the esthetics of all-ceramic restorations. In 

1988, the Procera method is ready for global introduction, with full training and support 

programs.  
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Events in the 1990s  

1992 

The original Brånemark standard implant design was replaced with MKII, MKIII,MKIV. 

The MKII is a self-tapping, straight-walled, and machined surface root form implant. The MKII 

was launched in 1992. In a 5-year prospective study in 1997, Friberg et al. revealed an equivalent 

success rate of the standard and the MKII Brånemark designs.8  

The third generation of the MK system, the MKIII, is a self-tapping, straight-walled, 

machined surface, and root form with a modified internal star grip. In 2003,Widmark et al. 

evaluated MKIII design for one year and concluded that it had a high success rate of 97% to 

100% and the internal grip mechanism was effective too.9  

The MK IV system is a tapered, machined surface with double helix, and self-tapping 

implant. The implant was launched for use in soft bone. In 2003, Friberg et al. evaluated the 

MKIV in a one-year follow up.10 Friberg et al. found in that study that the system needed more 

torque for insertion and that the primary stability was higher than that of the standard Brånemark 

implants.10  

1996 to 1998 

Nobelpharma  is renamed Nobel Biocare in 1996. In 1998, after the takeover of the 

American company SteriOss, Nobel Biocare renamed their implants to Replace Select. At that 

time, Nobel Biocare becomes the undisputed leader in the field of implants and reconstructive 

dentistry.  

1997 

The Nobel Biocare implant system, Replace Select, was introduced in 1997.  The Replace 

Select fixture can either be straight or tapered and the system is available in two surface 

treatments HA and TiUnite. The system has been effectively used in healed or fresh extraction 
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sites and in immediate load cases. In a well designed study by Kan et al. in 2003, a 12-month 

follow-up on Replace Select Tapered implants (TiUnite) was conducted. The results of the 

immediate implant placement and immediate provisionalization included high patient 

satisfaction, minimal proximal bone loss (.2 mm-.6 mm), and minimal proximal tissue height 

loss (.39mm-.8 mm). (11) In a 36-month follow-up study on Replace Select Tapered implants 

(HA coated), the mean marginal bone loss was up to 1mm and the osseointegration was 

successful in 100% of the implants.12   

1999 

In the end of this decade Brånemark and coworkers presented a new concept called teeth in 

a day. This technique utilizes prefabricated, standardized components allowing the entire implant 

treatment to be finished in one working day. Nobel Biocare presented the concept as Nobel 

Novum and Brånemark et al. presented the first results in a report 1999.13,14,15,16 

Events in 2000 

During the nineties most of the implant companies on the market offered implants with an 

enlarged treated surface. Nobel Biocare responded to this new customer demand with the newly 

introduced Replace Select system. After extensive research, the new surface treatment that 

enhanced the Nobel Biocare implant system, TiUnite, was available in the market in the year 

2000. This surface treatment, with the increased layer of titanium oxide, allowed practitioners to 

have the option of using Brånemark MKIII and MK IV in either a machined or TiUnite surface. 

The higher initial implant stability that can be achieved with the use of  MK III (TiUnite) and 

MK IV (TiUnite) allowed some clinicians to use them in immediate loading situations with a 

success range of 97.1% to 100%.17,18  
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Events in 2000 to 2002 

In the year of 2000 to 2002, the immediate function and load of implants started increasing 

as a response to the new line of implants in the market. The concept of teeth in an hour has been 

employed too. Teeth in an hour is a presurgical treatment protocol planning utilizing a computer 

generated soft ware that will evaluate a patient CT scan, generate a surgical stent, and fabricate 

the final restoration too. Multiple investigators examined that concept and used it in the 

rehabilitation of edentulous cases of the maxilla or the mandible.15,16,19 

Events in 2003 

In 2003, Nobel Perfect design was presented. This system provides the esthetic option of a 

scalloped design. Nobel Perfect provides an esthetic crown and gingival tissue contour because 

the scallop is claimed to maintain proximal bone height.  In one study, Mcallister et al. found that 

the one piece Nobel Perfect implant maintained higher proximal tissue height than the two piece 

implant of the same design.20 With both one- and two-piece Nobel Perfect, the papilla height 

according to the Jemt classification was 3 in 78% to 89% and 2 in 11% to 22%.20 They 

concluded from that study that the proximal tissue height can be predictably maintained with this 

implant system. The Jemt classification for papilla will be discussed in the materials and 

methods section. Kan et al. completed a 12-month follow-up on 31 Nobel Perfect implants 

placed in healed and extraction sites.21 He found that the soft tissue height was preserved in a 

majority of the cases, but the proximal bone height was preserved in only 41% of the implants. 

Nawzari et al. in 2006 evaluated 17 Nobel Perfect implants for 18 months.22 Nawzari et al. found 

that the proximal bone loss was excessive and greater than that expected with the flat platform 

design. 
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Events in 2004 

One year later, In 2004 Nobel Biocare launched another line of implants, Nobel Direct. 

This is a one-piece system that enhances esthetics and allows implant placement into narrow 

edentulous spaces. Multiple studies evaluated that design for up to 3 years.23,24,25 Those 

investigators observed high maintenance of marginal bone and soft tissue height and survival 

rate of about 97%. This system has been subjected of safety concerns since it reportedly causes a 

greater amount of bone loss than earlier types of dental implants. Alberktsson et al. observed 

high failure rate of 10.9% and excessive bone loss to the 5th thread at the one-year evaluation.26  

Events in 2005 

In 2005, the design of Nobel Replace was introduced. That system includes the design of 

the Nobel Replace Tapered Groovy. The TiUnite surface treatment is extended to the implant 

platform level and it includes additional mini threads in the grooves to increase stability and 

decrease cervical bone loss. This line was tested in the following case series in an attempt to 

compare it to the traditional Replace Select Tapered Implants in immediate implant loading. 

Events in 2006 

The Teeth in a Day concept has been modified to allow the clinician to plan and perform 

implant treatment with guided computerized technology. This new concept, Nobel Guide, was 

presented to the market during the Nobel Biocare World Meeting in Las Vegas 2006. 
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CHAPTER 2 
IMMEDIATE LOAD BACKGROUND 

Traditional Delayed Loading 

Traditionally, implant placement protocol replacing hopeless teeth was divided into three 

stages (extraction and bone healing, implant healing phase, and finally implant crown 

restoration). This is a process that is considered lengthy, as it may take up to 6 or 7 months 

before patients can get their final restoration.6 The long approach was indicated to avoid implant 

micromovement that leads to fibrous encapsulation and implant failure.27,28 The terminology of 

delayed loading was defined by Aparicio as attaching the prosthesis 3 to 6 months after implant 

healing.29 The initial healing period of implants for 3 to 6 months is based on Branemark clinical 

experience (Branemark 1985). Some other studies proved that leaving Branemark implants 

exposed in a one stage protocol doesn’t decrease the success rate.30,31,32  

Immediate Load Definitions 

Immediate loading is defined in a review by Aparicio et al. as attaching the prosthesis to 

the implant no later than 72 hours after implant placement.29  In the same review, early loading 

was defined as attaching the prosthesis to the implants earlier than the conventional 3 to 6 

months healing period.29  Immediate loading can further be divided into immediate occlusal and 

immediate nonocclusal loading.29,23 Immediate occlusal loading is accomplished with the 

implant prosthesis in full inter-occlusal contacts with the opposing dentition. It should also be 

noted that during nonocclusal loading implants are still subjected to forces from the tongue, oral 

musculature, and food.  

Immediate Load of Mandibular Full Edentulous Cases 

As a result of predictable success rate in conventional delayed load of implants placed in 

the anterior mandible, immediate loading started with the treatment of edentulous mandibles and 
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reports from several investigators proved >90% success rate.34,35,36,37,38,39 Four or five implants 

were placed in the anterior mandible. The implants were splinted and the denture prosthesis is 

attached to the implants. The occlusal forces were divided by multiple implants rather than one 

or two.   

Some researchers report that using greater number of implants is necessary to allow 

immediate load on some and leaving the rest for complete healing.37,40 Studies have proven that 

placing less number of implants is as predictable and may be more favorable than placing a lot of 

implants.16 In an attempt to simplify and reduce the cost of treatment of edentulous mandibular 

cases, the Brånemark Novum system was introduced. The system requires three implants and 

necessitate special jaw bone morphology.41 The Brånemark Novum was a complicated system to 

use; and if one implant is lost, then the prosthetic failure mounted to 15% with unfavorable 

results.42 This lead to the conclusion that four implants is the minimum number needed for 

mandibular full edentulous prosthesis.   

Immediate Load of Maxilla Full Edentulous Cases 

Immediate occlusal loading in the edentulous maxilla is also a treatment reported by 

multiple investigators.17,43,44 The survival rate from the previous studies reported survival rate 

ranges of >90%. One study by Degidi et al. reported lower implant survival rate for edentulous 

maxillary cases. The survival rate on the implants followed up for 7 years was 83.3%.45  The 

majority of studies report the need for a high number of implants to treat the edentulous maxilla 

(8 to 12 implants).37,40,46 Other reports indicate the need for less number of implants (5 to 8 

implants).47,43 The maxillary bone quality is inferior to the mandible.48 Careful surgical 

techniques by condensing the surrounding bone around the implants can insure obtaining 

primary stability for immediate loading.44 Also, due to the poor bone quality of the maxilla, some 

reports indicate the need for rough surface treatment to enhance and accalerate bone contact to 
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the implant.37,43 Still, Houriuchi et al. report high success rate in immediate loaded Branemark 

machined surface implants in the anterior maxilla.40  

The success and ability to immediately load and restore fully edentulous maxillary and 

mandibular cases encouraged the next step of trying to apply that concept to single and partial 

edentulous patients. The clinical part of my thesis involved immediate nonfunctional load on 

single or partial edentulous cases.   

Immediate Load of Single-Implant Cases 

A single tooth replacement by dental implant is a predictable and successful procedure 

over the years when used in a two-stage or one-stage approach.50,51,52 Nowadays, implant 

treatment can be completed in a short time period. Implants can be placed immediately after 

extraction.53 Achieving primary stability during surgical placement encouraged immediate 

loading.30,54,55,56,11 The survival rate in immediate loaded single implant cases can range from 

90% to 100%.54,55,56,11 A lower survival rate of 81.2% was reported by Ericsson et al.57 Patients 

do not remain edentulous for a long time any more, and this is especially appealing to patients 

that are missing any of their anterior teeth. Some of the factors that are essential to ensure 

success in immediate load will be discussed and they are critical in single or partial edentulous 

situations. 

Osseointegration (Bone to implant contact=BIC) in Immediate Load Implants 

   Several animal experimental studies have proven that immediate implant placement 

results in a similar degree of osseointegration to the traditional staged implants and no fibrous 

encapsulation was observed.58,59 Degidi et al. and Romanos et al. confirmed these results in 

humans. Degidi et al. found that immediate loaded implants that were retrieved showed compact 

bone with less marrow in the mandible than the maxilla.60 Degidi et al. reported that the BIC was 

60 to 65%.  Romanos et al. retrieved immediately placed Ankylos implants in one smoker.61 He 
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found that the BIC was 45% and that there was more bone in the threads on maxillary implants 

than the mandible. 

Soft Tissue Attachment in Immediate Load Implants  

Several studies have documented a high success rate for immediate single implant 

restorations that ranged from 90% to 100%.62,63 We have to determine that success is not 

achieving osseointegration or survival only. Success should include careful monitoring of the 

soft tissue maintenance and recontouring around immediate prosthesis. Siar et al. reported in a 

monkey study that the soft tissue dimensions of the transmucosal attachment is the same for 

immediate versus delayed load implants evaluated at 3 months.59 Bengazzi and Wennström 

reported that the majority of the soft tissue recession (about .5mm) around implants can be seen 

at 6 months and is stabilized for the rest of the 2-year follow up.64 Cornellini et al. and Kan et al. 

reported increased papilla height at 12-month follow up in immediate temporization versus 

conventional loading. Papilla scores at the 12 month were 2 or 3 according to Jemt 

classification.65,11  Both authors have also reported high patient satisfaction with esthetic results.  

Immediate Load Success Factors 

Occlusal Load Control 

The success of immediate implant loading depends partly on controlling occlusal factors.29 

In the consensus by Aparicio et al., the treatment planning included the presence of adequate 

number of implants to allow load distribution, optimum occlusal stability on the adjacent teeth, 

reducing the implant occlusal contacts, optimum implant position for direct axial loading and 

multiple occlusal evaluations after immediate temporization. Nkene et al. reported in a pig model 

that there was no difference in BIC in immediate versus delayed load at 4 months.  Nkene et al. 

also found that implants failed when the occlusal forces were not controlled, even though the 

insertion torque value was 50Ncm.58 Ericsson et al. and Nikellis et al. evaluated the success of 
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immediate load implants under the presence of full arch occlusal stability with canine guidance 

or group function, and they report high success rate from 86% to 100%.57,66 Degidi et al., Piatelli 

et al., and Lorenzoni et al. placed the patients on soft diets and dispensed night guards to 

overcome the occlusal factors for the entire length of healing period.67,68 The Degidi and Piatelli 

group also found a high success rate for both immediate functional loading (IFL) and immediate 

nonfunctional load (INFL), but the IFL had slightly more failure chances in the posterior 

mandible and anterior maxilla. Also, it was reported that the lower the number of implants 

placed in relation to the number of prosthetic units, the higher the chances of failure in the 

immediate load.67 Calandriello et al. and Glauser et al. maintained only light centric contacts on 

the temporary crowns and eliminated lateral excursive contacts to prevent any increase in 

micromotion.69,17 

Primary Implant Stability 

One of the main factors that may ensure the success of immediate implants is the primary 

stability of implants to prevent excess micromovement. It is known that the stability of implants 

is more difficult to achieve in softer than denser bone. Rocci et al. and Glauser et al. reported that 

when immediate implants are placed in type IV bone more failures should be anticipated.70,71 

Implant success dropped to 82% when placed in soft bone.71 Proussaefs et al., Calandriello et al., 

and Cannizaro et al. achieved 100% survival rate of immediate implants when they excluded 

type IV bone in the maxillary premolar and the mandibular posterior regions.12,69,63  

Loungo et al. achieved 98% success rate even in soft bone after splinting the implants.72 

Different implant stability measures were used by the investigators. To ensure optimum stability, 

studies including Calndriello et al, Glauser et al, and Cornellini et al. used resonance frequency 

analysis (RFA) value of 58 and more as an indication of primary stability.69,71,62 Resonance 

frequency analysis is a technique in which a transducer is attached to the implant fixture or the 
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abutment to measure the implant stability in relation to the stiffness in the bone and amplifying 

as the height of bone increases.73 Other investigators including Nikellus et al. (2004) and Kan et 

al. (2003) used the torque value of 32–50 Ncm.66,11 Periotest was also used by Abboud et al. and 

Proussaefs et al. to insure a value of <0 for stability.74,12  Periotest is an electronic instrument 

used originally to measure the clinical stability of teeth and recently used to measure the clinical 

stability of implants. The periotest device involves a metal tip with an accelerometer that 

contacts and strikes the tooth or implants to induce mobility.75,76  All of these tests claim to 

decrease the chances of fibrous encapsulation by maintaining the micromotion with in the 100 

micron to ensure complete osseointegration.27   

Implant Surface Area and Design 

Immediate implant restoration is made possible due to the enhancement of implant to bone 

contact with the use of different implant surface treatments and implant surface topography.77,78 

The TiUnite surface of nobel implants enhances primary stability to the surrounding bone more 

than the machined surface and allow immediate temporary placement.70,17 Rocci et al. reported 

10% higher failure rate for immediately loaded machined than treated surface implants.70 Also, 

the new line of tapered groovy features a smaller groove in the existing grooves. This is 

anticipated to enhance bone to grow rapidly and along the grooves and allow faster 

osseointegration. The groove is also expected to improve the retention of the marginal bone 

crest. The increased retention of bone decreases the annually anticipate bone loss .2 mm 

(Alberktsson), and thus especially critical for the anterior esthetic region.  
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CHAPTER 3 
STUDY OBJECTIVES, MATERIALS, AND METHODS 

General Study Objectives 

The study objectives are as follows: 

• PRIMARY OBJECTIVE: To compare the success rate and marginal bone level around 
immediately provisionalized Nobel Replace Tapered Groovy implant to Nobel Replace 
Select Tapered. 

• SECONDARY OBJECTIVE: Evaluation of soft tissue response and papilla height to both 
implant systems. 

• THIRD OBJECTIVE: Case series presentation of 9 cases and their 6 months follow-ups as the 
thesis presentation 

Materials and Methods   

This is an open controlled and prospective investigation. Random block assignment were 

performed using a computer generated program and provided to the graduate periodontics at the 

UF Investigator by Nobel Biocare. The Investigator registered the patients in which subjects 

were consecutively included according to the inclusion and exclusion criteria. Nobel Replace 

Tapered Groovy will be tested.  The Replace Select Tapered was used as control. Single stage 

procedure was used with immediate provisionalization. 

 The subjects included in the following series were followed for 6 months after receiving 

their provisional. Prosthetic restorations and possible drop-outs and withdrawals, as well as 

possible adverse events, were carefully monitored during the entire investigation period. 

Success and Failure Criteria 

 The success criterion that is used in this investigation is a modification of the success 

criteria suggested by van Steenberghe (1997). This investigation’s success criterion has been 

determined as follows: 
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• A “successful implant” is an implant which 

o Does not cause allergic, toxic, or gross infectious reactions either locally or 
systematically. 

o Offers anchorage to a functional prosthesis. 

o Does not show any signs of fracture or bending. 

o Does not show any mobility when individually tested by tapping or rocking with a 
hand instrument.  

o Does not show any signs of radiolucency on an intraoral radiograph using a paralleling 
technique strictly perpendicular to the implant-bone interface. 

• A “surviving implant” is when the implant remains in the jaw and is stable, and when the 
subject’s treatment is functionally successful even though all the individual success criteria 
are not fulfilled. 

• A “successful prosthesis” is a prosthetic reconstruction that is stable and in good function 

This investigation’s failure criteria have been determined as follows: 

• A “failed implant” is an implant that has  

o been removed,  
o fractured beyond repair, or  
o cannot be classified as a successful or surviving implant. 

 
Subjects 

Fifteen subjects were included in the study, but nine subjects are going to be presented in 

the following case series. All subjects scheduled for implant supported restorations were asked to 

participate in the investigation in a consecutive order, provided they fulfilled the criteria as stated 

below. Half of the subjects received the Nobel Replace Tapered Groovy implant while the rest of 

the subjects will constitute the control group and receive the Replace Select Tapered. The 

subjects were assigned to being either test or controls based on the randomization method. 

Indications studied included single teeth replacements. 
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Eligibility 

All subjects were patients of the dental surgeon for whom the surgeon has previously 

determined that implants are an appropriate choice. 

Inclusion Criteria 

• The subjects should have a healed osseous architecture enough to receive an implant with a 
diameter of at least 3.5mm and a sufficient amount of bone for placing implants with a 
length of at least 10mm. 

• The subjects as well as the implant site(s) should fulfill the criteria for immediate 
provisionalization. 

• The implant site(s) should be free from infection and/or extraction remnants.  

• No apical disorder or inflammation at the implant site. 

• Good gingival/periodontal/periapical status of adjacent teeth. 

• Favorable and stable occlusal relationship. 

Exclusion Criteria 

• Alcohol or drug abuse as noted in patient records or in patient history. 

• Health conditions do not permit the surgical procedure. 

• Reason to believe that the treatment might have a negative effect on the subject’s total 
situation (psychiatric problems), as noted in patient records or in patient history. 

• The subject is not able to give her/his informed consent to participate. 

• The need of bone augmentation less than 6 months prior to implant installation to obtain a 
prosthetically correct implantation transversally or if Bio-Oss has been used. However, an 
augmentation procedure to cover exposed threads or interproximal/buccal grafting due to 
deficient sites is not an exclusion criteria. 

• Any disorders in the planned implant area such as previous tumors, chronic bone disease, 
or previous irradiation 

• Resorption of residual ridge, devoid of three-dimensional bony architecture in 
interproximal peak. 

• Severe bruxism or other destructive habits. 

• Extraction sites 
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• Ongoing infections, endodontic or periodontal problems in teeth adjacent to the implant. 

• Implant bridges connected to a natural tooth or teeth. 

• Subjects with any uncontrolled systemic contraindications to surgery (bisphosphonates). 

Components 

The implants will be either Nobel Replace Tapered Groovy or Replace Select Tapered. The 

Nobel Replace Tapered Groovy implant has a groove on the thread and the collar with TiUnite 

“all the way up” and is available in diameters of 3.5, 4.3, and 5mm with lengths of 10, 13, and 

16mm. The Replace Select Tapered has a TiUnite surface ending with a turned collar of 1.5mm 

and is available in diameters of 3.5, 4.3, and 5mm with lengths of 10, 13, and 16mm. All 

implants had authority clearance (i.e., FDA approval, CE-marking etc.). 

Sequence of Treatment 

All subjects scheduled for implant supported restorations were asked to participate in the 

investigation in a consecutive order, provided they fulfill the inclusion and exclusion criteria. 

Subject inclusion - >implant placement, abutment connection,  
immediate provisionalization - >3 month + 2 weeks - > 6 + 1 month. 

 
Pretreatment Examination 

Patient data, medical history and pretreatment examination will be recorded for each 

patient according to the case record form. The case record forms will follow the company 

guidelines 

Implant Insertion 

Preoperative and postoperative medications were performed according to the routines of 

the clinic. The clinical procedures were performed according to the Nobel Replace Tapered 

Groovy or the Replace® Select Tapered Implant placement manual. A one-stage procedure with 

immediate provisionalization was used. Thus, the implants were clinically stable as judged by 
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the clinician and torqued to 35 Ncm and were provisionalized within 24 hours from implant 

installation. On the day of surgery, temporary abutments were connected and the patients 

received a provisional crown/bridge. The provisional restoration was out of occlusal contact. The 

bone level covered 0.75 mm of the collar on the vertically positioned implant. Accordingly, the 

lower half of the collar, having grooves was below the bone crest, while the upper half of the 

collar was above the bone crest. The patients were provided with home-care maintenance 

instructions and scheduled for postoperative check-ups on an individual basis. The permanent 

prosthesis was delivered within 4 months after immediate provisionalization. 

Follow-ups 

 Follow-ups were performed at 3 months + 2 weeks, 6 months + 1 week counted from the 

day of immediate provisionalization. (i.e., implant insertion). The 3 + 2 weeks follow-up is 

considered routine follow-up intervals; the 6 + 1-month follow up is for the study purpose. At 

each visit a clinical evaluation was made and case record form(s) completed and radiographs 

were taken. 

Registrations 

Clinical Registrations 

The data collected from the patients will be illustrated in two tables to explain the sequence 

of treatment and guidelines for clinical assessment. Table 3-1 shows the sequence of treatment 

and data collected at different time intervals. Table 3-2 lists a detailed description of 

classification, clinical observation, and surgical assessment.  

Adverse Events 

 An adverse event is defined as any undesirable clinical occurrence in a subject whether it 

is considered to be device related or not. If the adverse event is regarded as device related it is 

stated as an adverse device effect.  
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Radiographic Examination 

Intra-oral radiographs from the pretreatment examination implant insertion, 3 months + 2 

weeks, prosthesis insertion, and 6 + 1 month follow-up visits were taken for evaluation. These 

radiographs were taken perpendicularly with a long-cone parallel technique and showed the 

implant/abutment connections, and at least 2 mm on each side of the implant. 
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Table 3-1. Sequence of treatment and data collected at different time intervals 
  

Pre-
treatment 

Implant 
insertion 

3 month 
follow up 

6 month 
follow up 

Permanent 
prosthetic 
delivery 

Medical history X     
Radiographic examinations X X  X X 
Clinical photographs X X  X X 
Flap design                X    
Implant diameter and length  X    
Type of implant site   X    
Planned Implant position  X    
Bone quality and quantity  X    
Implant stability   X  X X 
Bone grafting   X    
Soft tissue grafting  X    
Papilla size      X X X X 
Status of peri-implant 
mucosa 

 X X X X 

Plaque   X X X X 
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Table 3-2. Detailed description of classification, clinical observation, and surgical assessment

Medical history: Taken at the examination phase . 

Radiographic examinations: Taken at base line, implant placement, prosthesis placement, 
6months and 12 month evaluation 

Clinical photographs: 1:1 right angle view of surgical site with, if applicable, adjacent 
teeth in picture. The photographs are to be kept at the clinic. 
Use digital images. 

Flap design: The used flap design is described as: 

0 = No flap, if the insertion is made in an extraction site without  
any incisions. 

1 = Flap with/without the use of releasing incisions. 

2 = If the incision is made by the use of a punch 

Implant diameter & length: Diameter 3.5mm, 4.3mm, 5 mm/ length 10,13 mm 

Type of implant site: Is recorded as: H = Healed site, i.e. healed mucosa or 
B = Healed sites with bone augmentation > 6 months prior to 
implant placement. 

Bone quality & quantity: Quality Type I-IV, Quantitiy of resorption A, B, C, D . 

Implant stability: Stable, not stable 

Bone grafting: Bone grafting due to deficient sites is noted as yes, with stated 
material, or no. 

Soft tissue grafting: Soft tissue grafting is noted as yes or no. 

Papilla size: An assessment of the soft tissue contour adjacent to the implant 
is made using the papilla index presented by Jemt 

 

Index score 0- No papilla is present, and there is no indication 
of a curvature of the soft tissue contour adjacent to the implant 
restoration. 

 

Index score 1- Less than half of the height of the papilla is 
present. A convex curvature of the soft tissue contour adjacent 
to the implant crown and the adjacent tooth is observed. 

 

Index score 2- half or more of the height of the papilla is 
present, but does not extend all the way up to contact point 
between the teeth. The papilla is not completely in harmony 
with the adjacent papilla between the permanent teeth.  
 

 

Index score 3- The papillae fill up the entire proximal space 
and are in good harmony with the adjacent papillae. Optimal 
soft tissue contour. 
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Table 3-2. Continued. 
 

 

Index score 4- The papillae are hyperplastic and covers too 
much of the implant restoration and/or the adjacent tooth. The 
soft tissue contour is more or less irregular. 

Status of peri-implant 
mucosa: 

The registration is made according to a modified version 
of Löe & Silness gingival index. Status of peri-implant 
mucosa is registered as: 
0 = Normal peri-implant mucosa 
1 = Bleeding on superficial probing 
2 = Discoloration and spontaneous bleeding 

Plaque: The amount of plaque is registered bucally and lingually at the 
implant(s) using a modified version of Silness & Löe  plaque 
index. Measurements are registered as: 
0 = No visible plaque 
1 = Visible plaque 
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CHAPTER 4 
RESULTS 

The results of the cases will be presented in a case series format.  The case series will 

begin with specific case discussion (including: demographics, medical history, intra-oral 

examination, preop diagnostic workup, surgical implant placement, temporary prosthesis 

fabrication, postop instructions and medications, 2 week follow-up visit, 3 month follow-up visit, 

final prosthesis delivery, 6-month follow-up visit), intraoral photograph presentation of that case, 

periapical x-rays display related to the same case, and finally the case’s collected data in a result 

table.  

Case Number 1 

Demographic 

A 58-year-old Caucasian female presented for examination to participate in the implant 

study. The patient is a staff member in the dental school sterilization department at the 

University of Florida. The patient chief complaint was “I’m missing a tooth, and I need an 

implant”  

Medical History  

The patient’s medical history was clear for surgery and the patient was not taking any 

medications. Patient is healthy and had insignificant medical history.  

Intraoral Examination 

The patient’s intraoral exam revealed missing tooth #20 with the presence of opposing 

tooth #13. Adequate interocclusal space with adequate bone quantity for a regular neck implant 

was present. 
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Preoperative Diagnostic Workup  

Intraoral digital photographs and periapical x-rays were taken. The periapical x-rays were 

free of anomaly or pathology.  Alginate impressions were taken for study models fabrication. 

The patient was requested to sign the IRB approved informed consent. According to a 

randomized preassigned implant type, the patient received the Replace Select Tapered. The 

patient was scheduled for surgical implant placement.  

Surgical Implant Placement 

Normal preoperative vital signs were recorded. After local anesthetic was administered, 

midcrestal and sulcular incision around the adjacent tooth was performed.  A full thickness flap 

was reflected. Some buccal plate resorption was observed. The ostetomy was prepared with 

2.0 mm pilot drill to 6 mm length. A periapical x-ray was taken with a direction indicator to 

confirm angulation. Upon drilling, the bone quality was determined to be type IV.  The 

osteotomy was widened with subsequent twist drills but undersized to allow for bone 

condensation and to ensure primary stability. Manual implant placement was completed with a 

torque value of 35-45 Ncm.  A polished implant collar was placed about .5 mm to .75 mm into 

bone. A healing abutment was placed and a final periapical x-ray was taken. Single interrupted 

sutures were placed around the mesial and distal of the implant. 4.0 chromic gut suture was used. 

Temporary Prosthesis Fabrication 

 The prosthetic procedure was completed on the same surgical day in the Graduate 

Prosthodontic Clinic. Temporary plastic abutment, and premade clear vacuform were used to 

make the temporary crown using jet acrylic material. The screw retained temporary crown was 

contoured and polished and reduced occlusally about 1-2 mm.  The temporary screw was 

tightened to 15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal 
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screw access. Intraoral photographs were taken at that time (Figures 4-1 and 4-2). The procedure 

was completed for that day.  

Postoperative Instructions and Medications 

The patient was scheduled for her 2-week follow-up. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.   

Two-Week Follow-up Visit  

The patient returned after 2 weeks for the follow-up. The clinical exam revealed the 

presence of moderate plaque, but no sign of infection. The patient reported no complaint or 

problem with the implant. Oral hygiene instructions were reinforced, and the patient stopped 

using the peridex mouth wash.   

Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient reported being satisfied with 

the implants and had no problems. A periapical x-ray was taken and revealed some proximal 

bone loss but no sign of failure. Intraoral photographs were taken (Figures 4-3 and 4-4). Minimal 

plaque and bleeding were present upon probing. The papilla size was charted and recorded in the 

result table. The implant was stable with manual testing. The temporary crown taken was off and 

the impression for the final crown was made using the open tray technique. The temporary crown 

was screwed back in.  
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Final Prosthesis Delivery 

The patient returned at 4 months for the final crown delivery. The permanent prosthetic 

abutment was torqued in to 32 Ncm and the final crown was cemented with zinc phosphate 

cement. A periapical x-ray and intraoral photos were taken.  

Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crown. The 

new periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral photographs 

were taken (Figures 4-5 and 4-6).  No plaque was present and minimal bleeding was detected 

upon probing. The Implant was stable when tested manually. The papilla size was charted and 

recorded in the result table. At this time, the patient is scheduled for her 12-month follow-up 

visit.  

Case Number 2 

Demographics 

A 48-year-old Caucasian female presented for examination and to participate in the 

implant study. The patient is a secretary at the dental school Oral Surgery department at the 

University of Florida. The patient chief complaint was “I need to get some dental implants”   

Medical History 

Medical history review revealed borderline diabetes that was controlled by diet and 

exercise. The patient was allergic to Penicillin. The patient’s medical history was clear for 

surgery. The patient was not taking any medications. 

Intraoral Examination 

 An intraoral exam revealed missing tooth #12 and #28 with the presence of opposing 

teeth. Adequate interocclusal space was present with adequate bone quantity to allow placement 

of a regular neck implant for both sites.  
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Preoperative Diagnostic Workup 

Intraoral digital photographs and periapical x-rays were taken. The periapical x-rays were 

free of anomaly or pathology. Alginate impressions were taken for fabrication of study models. 

The patient signed the IRB approved informed consent. According to a preassigned randomized 

implant type, the patient received the Replace Tapered Groovy implant system. The patient was 

scheduled for surgical implant placement  

Surgical Implant Placement 

Normal preoperative vital signs were noted, and a local anesthetic was administered. 

Midcrestal and sulcular incision were done around the adjacent teeth. A full thickness flap 

reflection was accomplished. Some buccal plate resorption was observed. The osteotomy was 

prepared with 2.0 mm pilot drill to 6 mm depth. Periapical x-rays were taken with direction 

indicators to confirm angulation. Upon drilling, the bone quality was determined to be type III. 

The osteotomy was widened with subsequent twist drills but undersized to allow for bone 

condensation and to ensure primary stability. Manual implants placement was completed with a 

torque value of 35-45 Ncm. The implant platform was placed at the bone level. Healing 

abutments were placed and periapical x-rays were taken.  Two single interrupted sutures were 

placed around the implants .4.0 chromic gut suture was used.  

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same surgical day in the Graduate 

Prosthodontic Clinic. Temporary plastic abutments and premade clear vacuforms were used to 

make the temporary crowns using jet acrylic material. The screw retained temporary crowns 

were contoured, polished, and reduced occlusally about 1-2 mm. The temporary screws were 

tightened to 15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal 
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screw access. Intraoral photographs were taken at that time (Figures 4-7, 4-8, 4-9, and 4-10). The 

procedure was completed for that day.  

Postoperative Instructions and Medications 

The patient was scheduled for her follow up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Clindamycin antibiotic (300 mg) Qid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed the presence 

of moderate plaque but no sign of infection. The patient reported no complaint or problem with 

the implants. Oral hygiene instructions were reinforced, and the patient stopped using the peridex 

mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient reported being satisfied with 

the implants and had no problems. Periapical x-rays were taken and revealed some proximal 

bone loss but no sign of failure. Intraoral photographs were taken (Figures 4-11, 4-12, 4-13, and 

4-14). Minimal plaque and bleeding was present upon probing. Papilla size was charted and 

recorded in the results table. The implants were stable with manual testing. The temporary 

crowns were taken off and impressions for the final crowns were done using the open tray 

technique. The temporary crowns were screwed back in.  
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Permanent Prosthesis Delivery 

The patient returned at 4 months for final crowns delivery. The permanent prosthetic 

abutments were torqued in to 32 Ncm and the final crowns were cemented with Duralon cement. 

Periapical x-rays and intra-oral photographs were taken. 

Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crowns. The 

new periapical x-rays showed more crestal bone loss but no sign of failure. Intraoral photographs 

were taken. Minimal plaque and bleeding was present upon probing. The implants were stable 

when tested manually. Papilla size was charted and recorded in the result table. At this time the 

patient is scheduled for her 12-month follow-up (Figures 4-15, 4-16, 4-17, and 4-18).  

Case Number 3  

Demographics 

A 69-year-old Caucasian male presented for examination and to participate in the implant      

study. The patient is a self-employed. The patient chief complaint was “I was told I can get a 

dental implant to replace my missing tooth.” 

Medical History  

The patient’s medical history was clear for surgery. Patient was taking no medications. 

Intraoral Exam 

Intraoral examination revealed missing tooth #19 with the presence of opposing tooth. 

Adequate interocclusal space was present with adequate bone quantity to permit placement of a 

wide-neck implant.  

Preoperative Diagnostic Workup 

Intra-oral digital photographs and periapical x-ray were taken. Periapical x-ray was free of 

anomaly or pathology. Alginate impressions were taken for fabrication of study models. The 
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patient signed the IRB approved informed consent. According to preassigned randomized 

implant type, the patient received the Replace Tapered Groovy. The patient was scheduled for 

surgical implant placement. 

Surgical Implant Placement 

Normal preoperative vital signs were noted. Local anesthetic was administered. Midcrestal 

and sulcular incisions were completed around the adjacent teeth. A full thickness flap was 

reflected. Some buccal plate resorption was observed. The osteotomy was prepared with 2.0mm 

pilot drill to 6mm depth. A periapical x-ray was taken with a direction indicator to confirm 

angulation. Upon drilling, the bone quality was type I. the osteotomy was widened with 

subsequent twist drills to the final twist drill. No dense bone drills were used to allow for bone 

condensation and to ensure primary stability. Manual implant placement was completed with a 

torque value of 35-45 Ncm. The implant platform was placed at the bone level. A healing 

abutment was placed and a final periapical x-ray was taken. Two mesial and distal single 

interrupted sutures were placed around the implant.4.0 chromic gut sutures were used.  

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutment and premade clear vacuform were used to make the 

temporary crown using jet acrylic material. The screw retained temporary crown was contoured, 

polished, and reduced occlusally about 1-2 mm. The temporary screw was tightened to 15 Ncm. 

Polyvinyl siloxane impression material was used to cover the occlusal screw access. An intraoral 

photograph was taken at that time (Figures 4-19 and 4-20). The procedure was completed for that 

day. 
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Postoperative Instructions and Medications 

 The patient was scheduled for her follow-up in 2 weeks. The patient was instructed to 

rinse with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed minimal 

plaque present but no sign of infection. The patient reported no complaint or problem with the 

procedure. Oral hygiene instructions were reinforced, and the patient stopped using the peridex 

mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient report being satisfied with the 

implants. Also, the patient report that he is constantly cleaning due to food particles getting 

trapped between the crown and the two adjacent teeth. A periapical x-ray was taken and revealed 

some proximal bone loss but no sign of failure. Intraoral photographs were taken (Figures 4-21 

and 4-22). No plaque or bleeding was present upon probing. Papilla size was charted and 

recorded in the results table. The implant was stable with manual testing. The temporary crown 

was taken off and impression for the final crown was done using the open tray technique. The 

temporary crown was screwed back in. 

Final Prosthesis Delivery 

The patient returned at 4 months for the final crown delivery. The permanent prosthetic 

abutment was torqued in to 32 Ncm and the final crown was cemented with Duralon cement. A 

periapical x-ray and intraoral photos were taken.  
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Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crown. The 

new periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral photographs 

were taken (Figures 4-23 and 4-24). Plaque and bleeding was present upon probing. The implant 

was stable when tested manually. Papilla size was charted and recorded in the results table. At 

this time, the patient is scheduled for his 12-month follow-up.  

 Case Number 4  

Demographics 

A 50-year-old Caucasian female presented for examination and to participate in the 

implant study. The patient is a staff member at the VA hospital. The patient chief complaint was 

“I just completed my orthodontic treatment, and I’m ready to replace my missing front tooth”   

Medical History 

Medical history was clear for surgery.  The patient was taking no medications. The patient 

is healthy and had an insignificant medical history. 

Intraoral Exam 

Intraoral examination revealed missing tooth #10 with the presence of opposing tooth. The 

patient had just completed orthodontic treatment trying to create enough interproximal space for 

#10 implant site. Adequate interocclusal space was present and adequate bone quantity to permit 

placement of a narrow neck implant.  

Preoperative Diagnostic Workup 

Intraoral digital photographs and periapical x-rays were taken. The periapical x-rays were 

free of anomaly or pathology. A widened PDL on the adjacent teeth due to recent orthodontic 

treatment was observed. Orthodontic consult revealed that this was a normal presentation and 

that the minor mobility on the adjacent teeth was within normal limits too. Alginate impressions 
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were taken for study models fabrication. The patient signed the IRB approved informed consent. 

According to a preassigned randomized implant type, the patient received the Replace Select 

Tapered. The patient was scheduled for surgical implant placement.   

Surgical Implant Placement 

Normal preoperative vital signs were noted. Local anesthetic was administered. Papilla 

sparing incision was performed. Mesial and distal releasing incisions were done too to the 

mucogingival line. Full thickness flap was reflected. Some buccal plate resorption was observed. 

The osteotomy was prepared with 2.0 mm pilot drill to 6 mm depth. A periapical x-ray was taken 

with a direction indicator to confirm angulation. Upon drilling, the bone quality was type II. The 

osteotomy was widened with subsequent twist drills to the final size drill, and no bone tap was 

used to allow for bone condensation and ensure primary stability. At the completion of the 

drilling, minor buccal plate perforation was encountered at the apical of the implant. Manual 

implant placement was completed with a torque value of 35-45 Ncm. Polished implant collar 

was placed about .5-.75 mm into bone. Nu-oss particulate graft material was packed around the 

perforation and Ace collagen membrane was used to contain the particulate material. A healing 

abutment was placed and a final periapical x-ray was taken. Mesial and distal single interrupted 

sutures were placed around the implants using 4.0 vicryl sutures. Closure of the mesial and distal 

release incision was done last. 

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutment and premade clear vacuform were used to make the 

temporary crown using jet acrylic material. The screw retained temporary crown was contoured, 

polished and reduced occlusally about 1-2 mm.  The temporary crown screw was tightened to 

15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal screw access. 
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Intraoral photographs were taken at that time (Figures 4-25 and 4-26). The procedure was 

completed for that day.  

Postoperative Instructions and Medications 

The patient was scheduled for follow up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed the absence 

of plaque and no sign of infection. The patient reported some discomfort with the apical part of 

the implant, and the patient was informed that this is due to the grafting that was done at that site 

and it should decrease over time.  The sutures were removed. Oral hygiene instructions were 

reinforced, and the patient stopped using the peridex mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient report being satisfied with the 

implants and had no problems. A periapical x-ray was taken and revealed some proximal bone 

loss but no sign of failure. Intraoral photographs were taken. No plaque or bleeding was present 

upon probing. The papilla size was charted and recorded in the results table. The implant was 

stable with manual testing. The temporary crown was taken off and impression for the final 

crown was completed using the open tray technique. The temporary crown was screwed back in 

Figures 4-27 and 4-28).  
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 Final Prosthesis Delivery 

The patient returned at 4 months for the final crown delivery. The permanent prosthetic 

abutment was torqued in to 32 Ncm. The final crown was cemented with zinc phosphate cement, 

and a final periapical x-ray was taken. 

Six-Month Follow-up Visit 

 At the 6-month follow-up, the patient reported being satisfied with the final crown. The 

new periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral photographs 

were taken (Figures 4-29 and 4-30). No plaque and no bleeding were present upon probing. The 

implant was stable when tested manually. Papilla size was charted and recorded in the results 

table. At this time, the patient is scheduled for 12-month follow-up.  

Case Number 5   

Demographics 

A 50-year-old Caucasian female presented for examination and to participate in the 

implant study. The patient is a housewife. The patient chief complaint was “I have been missing 

my tooth for a while, and I need to get a dental implant”  

Medical History 

The patient’s medical history was clear for surgery. The patient was taking no medications. 

The patient is healthy and had an insignificant medical history. 

Intraoral Exam 

An intraoral examination revealed missing tooth #12 with the presence of opposing 

removable partial denture. Adequate interocclusal space and adequate bone quantity for a regular 

neck implant were present. 
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Preoperative Diagnostic Workup 

 Intraoral digital photographs and periapical x-rays were taken. Periapical x-rays were free 

of anomaly or pathology. Alginate impressions were taken for study models fabrication. The 

patient signed the IRB approved informed consent. According to a preassigned randomized 

implant type, the patient received the Replace Tapered Groovy. The patient was scheduled for 

surgical implant placement  

Surgical Implant Placement 

The patient returned for implant placement. Normal preoperative vital signs were noted. 

Local anesthetic was administered. Midcrestal and sulcular incisions were completed around the 

adjacent teeth. Full thickness flap was reflected. Some buccal plate resorption was observed. The 

osteotomy was prepared with 2.0 mm pilot drill to 6 mm depth. A periapical x-ray was taken 

with a direction indicator to confirm angulation. Upon drilling, the bone quality was type III. The 

osteotomy was widened with subsequent twist drills but undersized to allow for bone 

condensation and to ensure primary implant stability. Manual implant placement with a torque 

value of 35-45 Ncm was obtained. The implant platform was placed at the bone level. A healing 

abutment was placed and a final periapical x-ray was taken. Mesial and distal single interrupted 

sutures were placed around the implant. A 4.0 vicryl suture was used.  

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutment and premade clear vacuform was used to make the 

temporary crown using jet acrylic material. The screw retained temporary crown was contoured, 

polished, and reduced occlusally about 1-2 mm. The temporary crown screw was tightened to 

15 Ncm.  Polyvinyl siloxane impression material was used to cover the occlusal screw access. 
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Intra-oral photographs were taken at that time (Figures 4-31 and 4-32). The procedure completed 

for that day. 

 Postoperative Instructions and Medications 

The patient was scheduled for a follow-up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed minimal 

plaque present but no sign of infection. The patient reported no complaint or problem with the 

procedure. The sutures were removed. Oral hygiene instructions were reinforced, and the patient 

stopped using the peridex mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient reported being satisfied with 

the implants and had no problems. A periapical x-ray was taken and revealed some proximal 

bone loss but no sign of failure. Intraoral photographs were taken (Figure 4-33). Minimal plaque 

and bleeding were present upon probing. Papilla size was charted and recorded in the result 

table. The implant was stable with manual testing. The temporary crown was taken off and 

impression for the final crown was done using the open tray technique. The temporary crown 

was screwed back in.  
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Final Prosthesis Delivery 

The patient returned at 4 months for the final crown delivery. The permanent prosthetic 

abutment was torqued in to 32 Ncm and the final crown was cemented with Duralon cement and 

a  periapical x-ray was taken.  

Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crown. The  

periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral photographs were 

taken (Figures 4-34 and 4-35).  No plaque and minimal bleeding were present upon probing. The 

implant was stable when tested manually. Papilla size was charted and recorded in the results 

table. At that time the patient was scheduled for her 12 month follow-up.  

 Case Number 6 

Demographics 

A 72-year-old Caucasian male presented for examination to participate in the implant        

study. The patient is retired. The patient chief complaint was “I need to get some false teeth, but 

I don’t want a denture.”   

Medical History 

The patient’s medical history was clear for surgery. The patient was not taking any 

medications. The patient is healthy and had an insignificant medical history. 

Intraoral Exam 

An intraoral examination revealed missing teeth #19 and #20 with the presence of 

opposing teeth. Adequate interocclusal space was present with adequate bone quantity to permit 

placement of a regular neck implant in #20 and a wide neck implant in #19.  
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Preoperative Diagnostic Workup 

Intraoral digital photographs and periapical x-rays were taken. Periapical x-rays were free 

of anomaly or pathology. Alginate impressions were taken for study models fabrication. The 

patient signed the IRB approved informed consent.  According to a preassigned implant type, the 

patient received the Replace Select Tapered. The patient was scheduled for surgical implant 

placement. 

Surgical Implant Placement 

 Normal preoperative vital signs were noted. Local anesthetic was administered.  

Midcrestal and sulcular incision around the adjacent teeth was completed. Full thickness flap was 

reflected. Some buccal plate resorption observed. The osteotomy was prepared with 2.0mm pilot 

drill to 6mm depth. A periapical x-ray was taken with direction indicators to confirm angulation. 

Upon drilling, the bone quality was type II. The osteotomy was widened with subsequent twist 

drills to the final size drill, and no dense bone drill was used to allow for bone condensation and 

ensure primary stability. Manual implant placement was completed with a torque value of 35-

45 Ncm. Polished implant collar was placed about .5-.75 mm into bone. Healing abutments were 

placed and final periapical x-rays were taken. Mesial and distal single interrupted suture placed 

around the implant. 4.0 vicryl suture was used.  

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutments and premade vacuform were used to make the temporary 

crowns using jet acrylic material. The screw retained temporary crown was contoured, polished, 

reduced occlusally about 1-2 mm, and were splinted. The temporary crown screws were 

tightened to 15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal 
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screw access. Intraoral photographs were taken at that time (Figures 4-36 and 4-37). The 

procedure was completed for that day.   

Postoperative Instructions and Medications 

The patient was scheduled for a follow up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra soft tooth brush for tw2o weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3 month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain. 

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed the absence 

of plaque and no sign of infection. The sutures were removed. Oral hygiene instructions were 

reinforced, and the patient stopped using the peridex mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3 month follow-up. The patient reported being satisfied with 

the implants and had no problems. The patient reported discomfort with taking the intraoral 

radiographs due to presence of bilateral lingual exostosis. The patient was informed that the 

exostosis will be removed toward the 1-year follow-up on the implants to avoid interfering with 

the implant healing. Periapical x-rays were taken and revealed some proximal bone loss but no 

sign of failure. Intraoral photographs were taken. No plaque was detected and minimal bleeding 

was present upon probing. Papilla size was charted and recorded in the results table. The 

implants were stable with manual testing. The temporary crowns were taken off, and an 

impression for the final crown was done using the open tray technique. The temporary crowns 

were screwed back in (Figures 4-38 and 4-39).   
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Final Prosthesis Delivery 

The patient returned at 4 months for the final crown delivery. The permanent prosthetic 

abutment was torqued in to 32 Ncm and the final crown was cemented with Duralon cement. A 

final periapical x-ray was taken.  

Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crown. The 

new periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral photographs 

were taken (Figures 4-40 and 4-41). No plaque was detected and minimal bleeding was present 

upon probing. The implants were stable when tested manually. Papilla size was charted and 

recorded in the results table. At that time the patient was scheduled for his12-month follow-up.  

Case Number 7  

Demographics 

A 29- year-old Caucasian male presented for examination to participate in the implant       

study. The patient is a martial art trainer. The patient reported occasional recreational cigarette 

smoking (1 to 2 cigarettes per day). The patient chief complaint was “I need to get some dental 

implants” 

Medical History 

Medical history was clear for surgery.  The patient was not taking any medications. The 

patient is healthy and had an insignificant medical history. 

Intraoral Exam 

Intra-oral examination revealed missing tooth #19 and tooth #30 with the presence of 

opposing teeth. Adequate interocclusal space was present with adequate bone quantity to permit 

the placement of a regular neck implant on #30 and a wide neck implant on #19. Also, the 

50 



 

intraoral exam revealed minimal jaw opening due to a previous accident that affected both 

temporomandibular joints.  

Preoperative Diagnostic Workup 

Intraoral digital photographs and periapical x-rays were taken. The periapical x-rays were 

free of anomaly or pathology. Alginate impressions were taken for study models fabrication. The 

patient signed the IRB approved informed consent. According to preassigned implant type, the 

patient received the Replace Tapered Groovy. The patient was scheduled for surgical implant 

placement   

Surgical Implant Placement 

Normal preoperative vital signs were noted. Local anesthetic was administered. Mid-

crestal and sulcular incisions were completed around the adjacent teeth. Full thickness flap was 

reflected. Some buccal plate resorption was observed. The osteotomies was prepared with 

2.0 mm pilot drill to 6 mm depth, and periapical x-rays were taken with direction indicators to 

confirm angulation. Upon drilling, the bone quality was type III. The osteotomies were widened 

with subsequent twist drills but undersized to allow for bone condensation and ensure primary 

stability. Manual implant placement was completed with a torque value of 35-45 Ncm. The 

implant platform was placed at the bone level. Healing abutments were placed and final 

periapical x-rays were taken.  Mesial and distal single interrupted suture were placed around the 

implants.4.0 chromic gut suture was used.  

Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate  

Prosthodontic Clinic. Temporary plastic abutment and premade clear vacuform were used to 

make the temporary crown using Bis-GMA material. The screw retained temporary crowns were 

contoured, polished, and reduced occlusally about 1-2 mm. The temporary crown screw was 
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tightened to 15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal 

screw access. Intraoral photographs were taken at that time (Figures 4-42, 4-23, 4-44, and 4-45). 

The procedure was completed for that day.  

Postoperative Instruction and Medications 

 The patient was scheduled for his follow-up in 2 weeks. The patient was instructed to 

rinse with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at 2 weeks for the follow-up. The clinical exam revealed minimal 

plaque present, but no sign of infection. The patient reported no complaint or problem with the 

procedure.  The patient also reported episodes of eating regular nonsoft diet. Oral hygiene 

instructions were reinforced and the patient was informed that eating regular diet can cause the 

implant to fail. The patient was requested to stop using the peridex mouth wash.  

Three-Month Follow-up Visit 

The patient returned for the 3 month follow-up. The patient report being satisfied with the 

implants, but he remembered having a sharp pain in #19 implant site for few days. The patient 

thought that the pain is normal and didn’t seek an earlier follow-up. Periapical x-rays were taken 

and revealed some proximal bone loss on #30 and possible sign of excessive bone loss on #19. 

Intraoral photographs were taken. No plaque was detected and minimal bleeding was present 

upon probing. Papilla size was charted and recorded in the results table. Implant #30 was stable 

with manual testing. The temporary crown was taken off on #30, and the impression for the final 

crown was done using the open tray technique. The temporary crown on #30 was screwed back 
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in. Implant #19 was painful to manual testing, but not mobile. The #19 implant was deemed not 

integrated and a healing abutment was placed. The #19 implant was left with no occlusal forces 

for few months to see if that would promote healing and better integration. The #19 implant was 

excluded from the study (Figures 4-46, 4-27, 4-28, and 4-49). 

Final Prosthesis Delivery 

The patient returned at 4 months for final crown delivery. The permanent prosthetic 

abutment on #30 was torqued in to 32 Ncm and the final crown was cemented with Duralon and 

a final periapical x-ray was taken on #30.  

Six-Month Follow-up Visit 

At the 6-month follow-up, the patient reported being satisfied with the final crown on #30. 

The new periapical x-ray showed more crestal bone loss but no sign of failure. Intraoral 

photographs were taken (Figures 4-50 and 4-51).  No plaque and minimal bleeding were present 

upon probing. The implant was stable when tested manually. Papilla size was charted and 

recorded in the result table. At that time, the patient was scheduled for a 12-month follow-up. 

Case Number 8  

Demographics 

A 70-year-old Caucasian male presented for examination to participate in the implant       

study. The patient is self employed. The patient chief complaint was “I need to replace some 

missing teeth”  

Medical History 

Medical history was significant for a heart attack and stent placed 5 years prior and 

borderline diabetes that was controlled with diet and exercise. The patient was on aspirin 81 mg 

daily. Medical consult was requested, and the patient was cleared for implant surgery from his 

physician.  
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Intraoral Exam 

An intraoral examination revealed missing tooth #8 and #12 with the presence of opposing 

teeth. Adequate interocclusal space was present with adequate bone quantity to permit placement 

of regular platform implants on #8, and #12. 

Preoperative Diagnostic Workup 

 Intraoral digital photographs and periapical x-rays were taken. The Periapical x-rays were 

free of anomaly or pathology. Alginate impressions were taken for study models fabrication. The 

patient signed the IRB approved informed consent. The patient was scheduled for surgical 

implant placement on #8 and #12.  According to preassigned implant type, the patient received 

the Replace Tapered Groovy. The patient was scheduled for surgical implant placement on #8 

and #12.   

Surgical Implant Placement 

Normal preoperative vital signs were noted. Local anesthetic was administered. Midcrestal 

and sulcular incisions were completed around the adjacent teeth. A full thickness flap was 

reflected. Some buccal plate resorption was observed. The osteotomy was prepared with 2.0mm 

pilot drill to 6mm depth and periapical x-rays were taken with direction indicators to confirm 

angulation. Upon drilling, the bone quality was type III in #8 and type IV in #12. The osteotomy 

was widened with subsequent twist drills but undersized to allow for bone condensation and 

ensure primary stability. Manual implant placement completed with a torque value of 35-45 

Ncm. The implant platform was placed at the bone level. Healing abutments were placed and 

final periapical x-rays were taken.  Mesial and distal single interrupted sutures were placed 

around the implants; 4.0 chromic gut sutures were used.  
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Temporary Prosthesis Fabrication 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutment and premade clear vacuform were used to make the 

temporary crown using Bis-GMA material. The screw retained temporary crown was contoured, 

polished and reduced occlusally about 1-2 mm.  The temporary crown screw was tightened to 15 

Ncm. Polyvinyl siloxane impression material was used to cover the occlusal screw access. Intra-

oral photographs were taken at that time (Figures 4-52, 4-53, 4-54, and 4-55). The procedure was 

completed for that day.  

Postoperative Instructions and Medications 

The patient was scheduled for a follow-up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra-soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Tylenol (500 mg) over the counter for pain control. 

Two-Week Follow-up Visit 

 The patient returned at 2 weeks for the follow-up. The clinical exam revealed heavy 

plaque present, but no sign of infection. The patient reported no complaint or problem with the 

procedure.  The patient also reported episodes of eating regular nonsoft diet. Oral hygiene 

instructions were reinforced. The patient was informed that eating nonsoft diet can cause the 

implants to fail. The patient was requested to stop using the peridex mouth wash. 

Three-Month Follow-up Visit   

The patient missed multiple appointments for subsequent follow-ups. He developed a heart 

attack and was requested by his physician not to continue any more surgical or dental work that 

could be stressful. The patient discontinued the study. 
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Case Number 9  

Demographics 

A 48-year-old Caucasian female presented for examination to participate in the implant         

study.  The patient is self employed. The patient chief complaint was “I have some missing teeth  

for a while and I need to get dental implants” 
 

Medical History 

Medical history was clear for surgery.  The patient was not taking any medications. The 

patient is healthy and had an insignificant medical history. 

Intraoral Exam 

Intraoral examination revealed missing tooth #3 with the presence of opposing tooth. 

Adequate interocclusal space was present with adequate bone quantity to allow placement of a 

regular neck implant. 

Preoperative Diagnostic Workup 

Intraoral digital photographs and periapical x-rays were taken. The periapical x-ray was 

free of anomaly or pathology. Alginate impressions were taken for study models fabrication. The 

patient signed the IRB approved informed consent. According to preassigned implant type, the 

patient received the Replace Select Tapered. The patient was scheduled for surgical implant 

placement.  

Surgical Implant Placement 

Normal preoperative vital signs were noted. Local anesthetic was administered.  Midcrestal 

and sulcular incisions around the adjacent teeth were performed. A full thickness flap was 

reflected. Some buccal plate resorption was observed. The osteotomy was prepared with 2.0 mm 

pilot drill to 6 mm depth. A periapical x-ray was taken with a direction indicator to confirm 

angulation. Upon drilling, the bone quality was type IV. The osteotomy was widened with 
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subsequent twist drills but undersized to allow for bone condensation and ensure primary 

stability. Manual implant placement was completed with a torque value of 35-45 Ncm. The 

polished implant collar was placed about .50-.75 mm into bone. A healing abutment was placed 

and a final periapical x-ray was taken. Mesial and distal single interrupted sutures were placed 

around the implant; 4.0 chromic gut sutures were used.  

Temporary Prosthesis Delivery 

The prosthetic procedure was completed on the same day in the Graduate Prosthodontic 

Clinic. Temporary plastic abutment and premade clear vacuform were used to make the 

temporary crown using Bis-GMA material. The screw retained temporary crown was contoured, 

polished, and reduced occlusally about 1-2 mm.  The temporary crown screw was tightened to 

15 Ncm. Polyvinyl siloxane impression material was used to cover the occlusal screw access. 

Intraoral photographs were taken at that time (Figures 4-56 and 4-57). The procedure was 

completed for that day. 

 Postoperative Instructions and Medications 

The patient was scheduled for a follow-up in 2 weeks. The patient was instructed to rinse 

with peridex for 2 weeks, use an extra soft tooth brush for 2 weeks and to floss gently. The 

patient was also instructed to stay on a soft diet for the 3-month healing period. The patient was 

given a prescription for Amoxicillin antibiotic (500 mg) Tid for 7 days and instructed to take 

Ibuprofen (600 mg) over the counter for pain control.  

Two-Week Follow-up Visit 

The patient returned at two weeks for the follow-up. The clinical exam revealed absence of 

plaque and no sign of infection. Oral hygiene instructions were reinforced, and the patient 

stopped using the peridex mouth wash.  
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Three-Month Follow-up Visit 

The patient returned for the 3-month follow-up. The patient report being satisfied with the 

implants and had no problems. A periapical x-ray was taken and revealed some proximal bone 

but no sign of failure. Intraoral photographs were taken (Figures 4-58 and 4-59). No plaque or 

bleeding was present upon probing. Papilla size was charted and recorded in the results table. 

The implant was stable with manual testing. The temporary crown was taken off and impression 

for the final crown was done using the open tray technique. The temporary crown was screwed 

back in. 

 Final Prosthesis Delivery 

The patient returned at 4 months for final crown delivery. The permanent prosthetic 

abutment could not be torqued in to 32 Ncm due to implant rotation. The implant deemed 

nonintegrated and a temporary healing abutment was used. The implant would remain without 

occlusal contacts for few months to determine if healing improved and resulted in better 

integration. The implant was excluded from the study. 
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Figure 4-1. Case #1, implant placement  

 

 
Figure 4-2. Case #1, implant placement  

 

 
Figure 4-3. Case #1, 3-month follow-up  
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Figure 4-4. Case #1, 3-month follow-up  

 

 
Figure 4-5. Case #1, 6-month follow-up  
 

 
Figure 4-6. Case #1, 6-month follow-up 
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Figure 4-7. Case #2, implant placement  
 

 
Figure 4-8. Case #2, implant placement  

 

 
Figure 4-9. Case #2, implant placement 
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Figure 4-10. Case #2, implant placement  

 

 
Figure 4-11. Case #2, 3-month follow-up  

 

 
Figure 4-12. Case #2, 3-month follow-up 
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Figure 4-13. Case #2, 3-month follow-up  

 

 
Figure 4-14. Case #2, 3-month follow-up  

 

 
Figure 4-15. Case #2, 6-month follow-up 
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Figure 4-16. Case #2, 6-month follow-up  
 

 
Figure 4-17. Case #2, 6-month follow-up  
 

 
Figure 4-18. Case #2, 6-month follow-up 
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Figure 4-19. Case #3, implant placement  

 

 
Figure 4-20. Case #3, implant placement  

 

 
Figure 4-21. Case #3, 3-month follow-up 
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Figure 4-22. Case #3, 3-month follow-up  

 

 
Figure 4-23. Case #3, 6-month follow-up  
 

 
Figure 4-24. Case #3, 6-month follow-up  
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Figure 4-25. Case #4, implant placement  

 

 
Figure 4-26. Case #4, implant placement  
 

 
Figure 4-27. Case #4, 3-month follow-up 
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Figure 4-28. Case #4, 3-month follow-up 

 

 
Figure 4-29. Case #4, 6-month follow-up  
 

 
Figure 4-30. Case #4, 6-month follow-up 
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Figure 4-31. Case #5, implant placement 

 

 
Figure 4-32. Case #5, implant placement  

 

 
Figure 4-33. Case #5, 3-month follow-up 
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Figure 4-34. Case #5, 6-month follow-up  

 

 
Figure 4-35. Case #5, 6-month follow-up  

 

 
Figure 4-36. Case #6, implant placement 
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Figure 4-37. Case #6, implant placement  

 

 
Figure 4-38. Case #6, 3-month follow-up  

 

 
Figure 4-39. Case #6, 3-month follow-up  
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Figure 4-40. Case #6, 6-month follow-up  

 

 
Figure 4-41. Case #6, 6-month follow-up  
 

  
Figure 4-42. Case #7, implant placement 
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Figure 4-43. Case #7, implant placement  
 

 
Figure 4-44. Case #7, implant placement  

 

 
Figure 4-45. Case #7, implant placement  
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Figure 4-46. Case #7, 3-month follow-up  

 

 
Figure 4-47. Case #7, 3-month follow-up 
 

 
Figure 4-48. Case #7, 3-month follow-up 
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Figure 4-49. Case #7, 3-month follow-up 

 

 
Figure 4-50. Case #7, 6-month follow-up 
 

 
Figure 4-51. Case #7, 6-month follow-up 
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Figure 4-52. Case #8, implant placement  
 

 
Figure 4-53. Case #8, implant placement  
 

 
Figure 4-54. Case #8, implant placement
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Figure 4-55. Case #8, implant placement  

 

 
Figure 4-56. Case #9, implant placement  
 

 
Figure 4-57. Case #9, implant placement 
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Figure 4-58. Case #9, 3-month follow-up  
 

 
Figure 4-59. Case #9, 3-month follow-up  

 
 
 
 

78 



 

CHAPTER 5 
DISCUSSION 

This study is a part of a larger multicentre clinical trial organized by Nobel Biocare. A total 

of 15 patients have been recruited and are at various stages of treatment from the University of 

Florida Center. The nine patients that were presented in the case series received 13 implants. A 

total of eight tapered groovy and five replace select implants were placed. The low number of 

patients and the short term follow-up of 6 months make it difficult to evaluate the healing of 

those implants. Nevertheless, the majority of the implants healed uneventfully. 

In evaluating the success and failure of implants using the criteria discussed prior, 11 

implants were successful up to the six months evaluation. Two implants failed in two patients. 

The failed implants were one test and one control. They both were placed with a 35 Ncm in type 

IV bone quality. Both implants were moving while removing the temporary crowns during 

impression making. The patients were feeling pain when the temporary crowns were being 

removed. The failure in both cases could be related to inadequate surgical techniques, and not 

condensing enough apical surrounding bone. The second reason for failure is lower bone density. 

Type IV bone quality is weak bone and possibly immediate load on these implants is not 

favorable due to possible overload that leads to fibrous encapsulation. The third possible reason 

for failure is non compliant patient with the soft diet protocol. Even if the implants are stable at 

the surgical placement, there might be excess load with eating hard type food. 

Some of the other limitations of the study included non-standardized x-rays and intraoral 

photographs. The nonstandardized technique may lead to inaccurate bone and soft tissue height 

measures. With those limitations in mind, in evaluating radiographic bone height and papilla 

height they seem to be within the normal ranges. Bone loss was to the first thread on the implants 

in majority of cases for both systems. Papilla fill was inadequate for both systems. More soft 
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tissue height increase can be anticipated over the next few months. Some crowns were 

undercontoured and had inadequate interproximal contact height which might have contributed 

to inadequate papilla fill. 

To improve study design, there probably should be more control over some variables. The 

first change will be to standardize xrays and this may allow more accurate bone reading. 

Standardized xrays should be taken perpendicular to the implants platform and the bone height 

should be interpreted by multiple investigators. The second change will be to standardize 

intraoral photos to allow accurate soft tissue height papilla scoring. The third change will be to 

contour the temporary crowns to allow soft tissue papilla to fill. The temporary crowns should be 

slightly undercontoured interproximally. Also the temporary crowns should maintain 

interproximal contact to the adjacent teeth to minimize lateral displacement. The temporary 

crowns should be completely out of occlusion and not maintain any cusps on them. The fourth 

variable to control will be a close follow-up for those patients on monthly basis for the first four 

months to ensure patient’s compliance with soft diet and with maintaining adequate oral hygiene.  

While the present data is just case series, Nobel Biocare would be assembling and 

analyzing data from all the remaining centers that are participants in this mutlicentre clinical 

trial.  
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CHAPTER 6 
CONCLUSION 

The previous nine cases that were presented are a part of a multicenter study supported by 

Nobel Biocare. The shortcomings of the clinical part presented as my thesis include the 

following: 

• The short-term 6-month follow-up on only nine patients (5 test, 4 control) does not provide 
enough data to compare the Replace Select tapered to the Replace Tapered Groovy design.  

• The materials and method section in the original protocol provided by Nobel Biocare did 
not require standardized x-rays or standardized intraoral photographs. This results in 
nonreproducible radiographic bone level and soft tissue measurements.  

• The nonstandardized technique makes inaccurate the comparison of x-rays and 
photographs taken at different follow-ups.  

The conclusions that I can summarize are based on clinical observations and not based on 

any statistical analysis or interpretation: 

• Careful presurgical implant site selection based on available bone volume, and stable 
opposing occlusion is necessary. This will lead to optimum implant position, help in 
directing the occlusal forces axially along the implant, and decrease the load on implants.   

• The patients should be informed about a strict postsurgical soft diet during bone healing. 
Also, they should receive multiple examinations during bone healing to ensure normal 
healing.      

• It is critical to perform careful surgical techniques to allow condensing the surrounding 
bone, to ensure obtaining high initial implant stability, and to allow immediate loading of 
the implants. 
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