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Introduction: Transitional implants (TIs) have been shown to be a viable method of providing
fixed provisional restorations for the implant patient who wishes to avoid any removable temporary
prostheses during implant healing. Most of the commercially available transitional implants were
designed to support cementable restorations. The main advantage of the new screw retained tran-
sitional implant (SRTI) system is the avoidance of macro-movement that may occur during the
removal of the provisional restorations during the implant healing phase. Materials and Methods:
Between March 2001 and April 2004 seventeen patients (8 male, 9 female) received a total of 60
SRTIs. Forty-four of the SRTIs were placed in the mandible of which 38 SRTIs in 9 patients were
used to support provisional prostheses, while 6 of the SRTIs in 2 patients were planned to support
a longer term provisional restoration. Of the 16 SRTIs placed in the maxilla, 13 SRTIs in 5 patients
were used to support provisional prostheses, and 3 SRTIs in 2 patients were planned to support a
longer term provisional restoration. In the mandible 4 of 11 patients were fully edentulous, the other
7 patients were partially edentulous. In the maxilla only 1 patient was fully edentulous and 5 patients
were partially edentulous. Twenty-four SRTIs in 5 patients supported full arch provisional restora-
tions and 36 SRTIs in 12 patients supported provisional restorations where there was a partial den-
tition present. Results: At the time of evaluation for this prospective report the SRTIs had been
functioning for an average time of 8.1 months (range 1- 35 months). In the mandible 4 SRTIs in 3
patients became mobile. Therefore the survival rate of SRTIs in the mandible was 90.09 % (40/44).
In the maxilla 6 SRTIs in 3 patients became mobile. The survival rate of the SRTIs in the maxilla
was 62.50 % (10/16). With the exception of 2 prostheses, all of the prosthetic complications were
corrected with no loss of function. The overall survival rate of the fixed provisional restorations sup-
ported by the SRTI system was 88.24 %. The overall survival rate of all the SRTIs placed was 83.33
%. Conclusion: The current investigation has demonstrated the successful use of a screw retained
transitional implant system for the support of fixed provisional prostheses in the mandibular arch.
Further data is needed to determine the predictability and survival rates of SRTIs placed in the max-
illa in fully and partially edentulous areas.

According to the original documented surgical and restorative protocols for submerged and non-
submerged implants, healing in the absence of functional loading for a period of 4 to 6 months was
deemed necessary to achieve osseointegration (1-4). Where inadequate bone levels existed sur-

gical ridge augmentation techniques have been used to enable placement of implants (5, 6). In order to
avoid premature undesired loading of implants and augmented areas, patients were required to refrain
from wearing any removable prostheses for at least 2-6 weeks after the surgery. Therefore whenever
possible tooth-supported fixed or removable provisional restorations were utilized (7). However, this type
of restoration was not feasible in every patient due to lack of supporting teeth. Recently the use of imme-
diate functional loading of implants has been reported for multiple or single implants (8-14). This tech-
nique can reduce the number of surgical procedures and shorten the treatment time. However, the use
of multiple implants for immediately loaded fixed implant supported restorations requires cross-arch sta-
bilization with at least 4 or 5 implants longer than 10 mm, and is mainly indicated in fully edentulous
patients (12). Immediate loading of single implants has been demonstrated (15, 16). However, to date
long term documentation is lacking on immediate single or multiple functionally loaded implants.

Several years ago the concept of the immediately loaded transitional implant (TI) was introduced (17-
19). The TI supported provisional appliance provided an implant patient with a fixed temporary prosthe-
sis prior to and during the postoperative healing period (20, 21). The main advantage of fixed provision-
als supported by TIs was to avoid transmucosal loading of permanent implants and bone-augmented
areas. Moreover these provisional restorations often functioned as a guide for the desired occlusion and
esthetics in planning the final implant supported restoration. 

Currently there are several different transitional implant systems available. However, to date all docu-
mented cases presented in the literature, utilized cemented provisional prostheses on the transitional
implants. The disadvantages of cemented prostheses include the following difficulties; retrievability,
removal of subgingival cement remnants, and the challenge of fabricating a provisional with minimal
occlusal clearance. Moreover, the macro-movement caused by the removal of cement retained provi-
sional restorations occasionally caused loosening or fracturing of the TIs (22). In an attempt to avoid
these complications a new screw retained transi-
tional implant (SRTI) system has been introduced
(ANEW, Dentatus, New York, NY)(Fig 1).

Advantages of these screw retained TIs include
the ability to avoid macro movement, and the ease
of insertion and removal of the provisional appli-
ances. Additional advantages include the ability to
fabricate a provisional in cases with minimal
occlusal clearance. Moreover because the screw
retained provisional can be easily removed, either
non-absorbable or absorbable sutures may be used
according to operator preferences in implant or aug-
mentation surgeries. 

This study was undertaken to document the sur-
vival rates of transitional implants supporting screw
retained restorations. Fig 1 Components of SRTIs 

MATERIALS AND METHODS

Between March 2001 and April 2004 seventeen patients (8 male, 9 female) received a total of 60
SRTIs. Forty-four of the SRTIs were placed in the mandible of which 38 SRTIs in 9 patients were
used to support provisional prostheses, while 6 of the SRTIs in 2 patients were planned to sup-

port a longer term provisional restoration. Of the 16 SRTIs placed in the maxilla, 13 SRTIs in 5 patients
were used to support provisional prostheses, and 3 SRTIs in 2 patients were planned to support a
longer term provisional restoration. In the mandible 4 of 11 patients were fully edentulous, the other 7
patients were partially edentulous. In the maxilla only 1 patient was fully edentulous and 5 patients
were partially edentulous. Twenty-four SRTIs in 5 patients supported full arch provisional restorations
and 36 SRTIs in 12 patients supported provisional restorations where there was a partial dentition
present.

Fig 2 Edentulous upper & lower anterior area Fig 3 Thin knife edge ridge with concavity 

Fig 4 Two SRTIs were placed Fig 5 TI supported fixed provisional restoration

Sequence of the Procedures to Fabricate a SRTI Supported Prosthesis (Fig 2-9)
Presurgical procedure:
The patients were instructed to start rinsing twice a day one day prior to surgery with 0.12 %
Chlorhexidine gluconate (Peridex). The patients were premedicated with 2 g of Amoxicillin 1 hour prior
to the surgery, except for 1 patient with an allergy to penicillin, who received 600 mg Clindamycin 1
hour prior to surgery. 

Surgical procedure:
1. Anesthesia: the intraoral surgical area was anesthetized utilizing lidocaine 2 % (with epi-

nephrine 1:100,000) with block and infiltration anesthesia
2. A crestal incision was made
3. A full thickness periosteal flap was reflected
4. Osteotomies were made with a laser-marked drill to the full depth of the desired TI at

approximately 800-1000 RPM with a copious supply of sterile water or saline solution 
5. The SRTIs were inserted 
6. Protective spacers were placed at the gingival margins to block out undercuts
7. Tension free suturing was performed

Prosthetic procedures
8. The copings were seated on the implant and tightened with a cylindrical plastic screw
9. The height of the plastic screws were adjusted to allow occlusal clearance
10.Titanium bars were inserted between implants to reinforce the provisional restoration (optional)
11.Brass plugs were inserted into the plastic screws to locate and protect the plastic screw while

drilling occlusal access holes 
12.Tooth colored self-curing resin was placed into the preformed omnivac shell and placed over the

coping and screw assembly
13.Occlusal screw holes were opened according to the position of the brass plugs
14.Occlusal adjustment and finalization of provisional restoration
15.Delivery of provisional restoration

RESULTS

At the time of evaluation for this prospective report the  60 SRTIs had been functioning for an average
time of 8.1 months (range 1- 35 months)(Table 1). 

In the mandible 4 out of 44 SRTIs failed. Two SRTIs in 2 patients became mobile. Both SRTIs were
removed although the provisional restorations maintained their function. Two SRTIs in 1 patient fractured
after 6.5 months and were removed. The remaining 2 SRTIs maintained their function, and 2 additional
SRTIs were placed. Therefore the survival rate of SRTIs in the mandible was 90.09 % (40/44).

Fig 6 Hopeless upper anterior teeth due to endo Fig 7 Three weeks post-extraction 

Fig 8 Two SRTIs & 2 permanent implants were Fig 9 TI supported fixed provisional restoration

DISCUSSION

The primary function of the TI system is to absorb masticatory stress during the healing phase with the
use of a fixed provisional prosthesis. The goal is to ensure a stress-free maturation of the bone surrounding
the submerged implants, and an unloaded healing of bone-grafted sites. The TI supported provisional

prostheses allow the patient to wear a stable prosthesis that will mimic the final restoration (20, 23). El Attar et
al. (24) reported that patients experienced greater satisfaction because of the immediate restoration of function
and esthetics. The placement of TIs improved the acceptance by patients of their transitional states of edentulism.
Additional uses of TIs include support of a surgical guide (25) and orthodontic anchorage (26). The small diameter
of the TIs results in minimal bone removal, whereas the length allows sufficient anchorage for occlusal function.

Transitional implants additionally can provide longer-term support of fixed provisional prostheses in areas
of limited bone that would preclude the use of standard diameter implants (27). 

The literature regarding transitional implants consists mainly of case reports (20, 21, 23, 28-31). A histo-
logical study in dogs was done by Zubery et al. (32), which reported that TI failure maybe be associated with
low quality of the bone at the implant site, relative excessive loads and insertion of the TIs via the mucosa.
Froum et al. (33) showed that the average percentage of bone-to-implant contact of TIs was 52.9 %, which
is similar to that of the conventional machined surfaced implants (34). 

Transitional implants are generally made of commercially pure titanium or titanium alloy and are designed
as one-piece implants composed of root and crown replacement segments. These TIs have a self-threading
tapered screw design with diameters that range from 1.8 to 2.8 mm and implant screw length between 7 and
14 mm. Quirynen et al. showed a clear relationship between supragingival plaque and surface roughness
(35). This group concluded that the reduced ability to clean a rough surface justifies the use of smooth surfaces
for all intraoral supragingival hard surfaces. Wennstrom and Lindhe showed that a free gingival unit,
which is supported by loosely, attached alveolar mucosa is not more susceptible to inflammation than
a free gingival unit which is supported by a wide zone of attached gingival when placing machined surface
implants (36). Following these conclusions various manufacturers fabricated machine surfaced implant designs.

Disadvantages of the TI technique include additional chair time required, increased laboratory expenses
and a requirement for sufficient inter-implant bone.  In addition, TI failure and fracture may result in localized
bone loss. Proper placement and design of the implant supported TI restoration is essential in avoiding the
later complications. The SRTI that was used in the current study enables retrievability that has the potential
to decrease the incidence of fracture complications.

Gotfredsen and Karlsson (37) showed a survival rate of 95.1 % for the regular machined implants that sup-
ported fixed partial prostheses in the mandible premolar area. This is somewhat greater than the survival
rate of 90.09 % of the SRTIs in the mandible reported in the present study. In general, implants placed in the
mandible show a higher success rate than implants placed in the maxilla (38). Glauser et al. stated that the
immediate loading concept is a realistic treatment except for the posterior part of the maxilla (39). This
appears to hold true for the SRTIs used in this study, which demonstrated a survival rate of 90.09 % in the
mandible and a 62.50 % survival rate in the maxilla. In the present study 2 of 17 fixed provisional restora-
tions placed in 2 patients failed due to the failure of all the SRTIs placed. Both patients had the SRTIs placed
in the maxilla and were used in a partially edentulous situation. The higher survival rate for mandibular full
arch cases may be expected along with  the lowest survival rate for maxillary partial dentition cases (40, 41).
Further data is needed to determine the predictability of survival rates of SRTIs placed in fully or partially
edentulous cases in both the mandible and maxilla. Furthermore, factors that effect success or failure (type
of bone, number and arrangement of TIs, occlusal schemes) must also be identified.
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1 M 47 10 4 0 No F Mn CD Hybrid
2 M 67 7 5 1 No F Mn RPD FPD
3 M 65 8 4 2 No P Mn FPD FPD
4 F 86 35 5 0 Yes P Mn FPD FPD
5 M 67 2 5 1 No F Mn CD FPD
6 F 55 3 5 0 No P Mn CD OD
7 M 66 9 4 0 No P Mn FPD Hybrid
8 M 45 3 5 0 No P Mn FPD FPD
9 F 24 3 1 0 Yes P Mn Natural Dent FPD

10 F 45 2 2 0 No P Mn RPD FPD
11 F 70 1 4 0 No F Mn CD Hybrid
Average 57.9 7.5

Total Mandible 44 4 Mandible Survival Rate 90.09%
12 F 66 12 6 1 No F Mx Natural Dent Hybrid
13 M 63 3 3 3 No P Mx Natural Dent FPD
14 F 34 25 1 0 Yes P Mx Natural Dent FPD
15 F 55 4 2 0 No P Mx Natural Dent FPD
16 M 18 3 2 0 Yes P Mx Natural Dent FPD
17 F 35 2 2 2 No P Mx RPD FPD
Average 46.8 8.2

Total Maxilla 16 6 Maxilla Survival Rate 62.50%
Overall 60 10 Overall Survival Rate 83.33%

CONCLUSION

The current investigation has demonstrated the successful use of the screw retained transitional implant
system for the support of fixed provisional prostheses in the mandibular arch. The survival rate of SRTIs
in this study was 83.33 %. One fixed SRTI supported provisional restoration in this study maintained func-

tion up to 35 months. This may imply longer-term effective use of SRTIs for the implant patient in the mandible.
Further data is needed to determine the predictability and survival rates of SRTIs placed in the maxilla in fully
and partially edentulous areas.
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In the maxilla 6 SRTIs in 3 patients became mobile and were removed. The survival rate of the SRTIs in the
maxilla was 62.5 % (10/16). With the exception of 2 prostheses, all of the prosthetic complications were corrected
with no loss of function. Both patients with the failures of all the SRTIs placed received a removable partial denture.

The survival rate of the SRTIs in the full arch cases was 87.5 % (21/24). The survival rate of the SRTIs in
the partial restoration cases was 80.56 % (29/36). The overall survival rate of all the SRTIs placed was 83.33
% (50/60). 

The overall survival rate of the provisional restorations supported by the SRTI system was 88.24 % (15/17). 




