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Immediate Loading of Implants with 3-unit Fixed
Partial Dentures: A 12-month Clinical Study
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Purpose: The aim of the present clinical trial was to evaluate the 12-month success rate of titanium
dental implants placed in the posterior mandible and immediately loaded with 3-unit fixed partial den-
tures. Materials and Methods: Patients with missing mandibular premolars and molars were enrolled
in this study. To be included in the study, the implants had to show good primary stability. Implant sta-
bility was measured with resonance frequency analysis using the Osstell device (Integration Diagnos-
tics). Implants were included in the study when the stability quotient (ISQ) exceeded 62. Clinical mea-
surements, such as width of keratinized tissue, ISQ, and radiographic assessment of peri-implant bone
crest levels, were performed at baseline and at the 12-month follow-up. The comparison between the
baseline and the 12-month visits was performed with the Student t test for paired data (statistically
significant at a level of � = 0.05). Results: Forty implants with a sandblasted, large grit, acid-etched
(SLA) surface (Straumann) were placed in 20 patients. At 12 months, only 1 implant had been lost
because of an acute infection. The remaining 39 implants were successful, resulting in a 1-year suc-
cess rate of 97.5%. Neither peri-implant bone levels, measured radiographically, nor implant stability
changed significantly from baseline to the 12-month follow-up (P > .05). Discussion: The immediate
functional loading of implants placed in this case series study resulted in a satisfactory success rate.
Conclusion: The findings from this clinical study showed that the placement of SLA transmucosal
implants in the mandibular area and their immediate loading with 3-unit fixed partial dentures may be
a safe and successful procedure. (Case Series) INT J ORAL MAXILLOFAC IMPLANTS 2006;21:914–918
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Titanium dental implants have been successfully
used to restore completely and partially edentu-

lous patients over the past 30 years.1,2 The original
surgical protocol required the implants to remain sub-
merged for a healing period of 3 to 6 months. The
healing period, which was associated with avoidance
of functional loading, was considered necessary to
achieve osseointegration.3,4 Over the years, several

studies have reported high success rates with non-
submerged titanium implants.5,6 In the last decade,
advances in implant surface technology and continu-
ous clinical research have provided clinicians with
clinical procedures to address more demanding clini-
cal situations. Some of the original prerequisites for
osseointegration have been reassessed to satisfy
patient demand for reduced treatment time,
improved esthetic outcomes, and increased comfort
during healing. New treatment concepts such as
immediate implant loading (ie, occlusal loading
within 24 hours of implant placement) and early
implant loading (occlusal loading 6 to 8 weeks after
implant placement) have been proposed to shorten
the overall treatment time and to allow the patient to
receive a fixed implant-supported prosthesis in the
shortest time possible after implant placement.7,8

The aim of the present clinical study was to evalu-
ate the 12-month implant success rate of immedi-
ately loaded titanium dental implants in the poste-
rior mandible used to support 3-unit fixed partial
dentures.
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MATERIALS AND METHODS

All the patients were recruited to the study based on
their need for the restoration of multiple missing
mandibular posterior teeth (premolars or molars).
Natural teeth adjacent to the area to be restored
were required to have a complete occlusal surface
and be free from periodontal or endodontic infec-
tion. Additional criteria to enter the study were suffi-
cient bone quantity (bone height and width) to allow
the placement of implants with a diameter of 4.1 mm
and a length of at least 12 mm or a diameter of 4.8
mm and a length of at least 10 mm, an implant stabil-
ity quotient (ISQ) exceeding 62, an occlusal pattern
that allowed for bilateral stability, and a signed writ-
ten consent form. Exclusion criteria included general
health conditions that would jeopardize the bone
healing process (eg, diabetes, osteoporosis, blood dis-
orders), severe maxillomandibular space discrepan-
cies, parafunctional habits (bruxism or clenching),
drug or alcohol abuse, poor oral hygiene, and local
peri-implant bone defects requiring simultaneous
bone augmentation procedures during surgery.

All patients were referred to a restorative dentist
for a complete presurgical evaluation, including
waxup and the fabrication of a surgical template.
Each clinical case was evaluated by examining diag-
nostic casts for the maxillomandibular relationship,
periapical and panoramic radiographs, and comput-
erized tomographic scans if needed.

Surgical Protocol
The implants were placed with an atraumatic surgical
technique.9 All surgical procedures were performed
with the aid of a custom-made template. Every effort
was made to maintain parallelism between the
implants and the remaining dentition. Standard Strau-
mann (4.1 mm wide) or wide-body implants (4.8 mm
wide) (Straumann, Waldenburg, Switzerland) with a
sandblasted, large grit, acid-etched (SLA) surface were
placed according to the manufacturer’s recommenda-

tions. All implants were clinically stable, and the implant
stability was confirmed with the resonance frequency
analysis (RFA) measurements (Integration Diagnostics,
Göteborg, Sweden). The Osstell device was used
according to the manufacturer’s recommendations.10,11

Prosthetic Protocol
Immediately following implant placement, while the
patient still under anesthesia, the initial restorative
treatment was begun. Two screw-retained transfer
copings were connected to the implants. Wound clo-
sure was achieved by suture. Subsequently, an
impression was taken in a customized impression
tray. Healing caps were then placed on the implants.
Within 24 hours of implant placement, a temporary
screw-retained acrylic resin 3-unit fixed partial den-
ture was connected to the implants. Following incor-
poration of the provisional restoration, an individual-
ized acrylic resin template was fabricated for each
patient to guarantee radiographic reproducibility for
the follow-up period. The temporary acrylic resin
crown restorations were designed to be placed in
occlusal contact. All patients were prescribed 1 g
amoxicillin (amoxicillin, Merck Generics, Milan, Italy)
twice daily for 5 days and 200 mg ibuprofen (Busco-
pan, Milan, Italy) as needed. Patients were instructed
to rinse twice daily with a chlorhexidine mouthwash
(Eburos; Dentsply, Rome, Italy) twice daily for the fol-
lowing 2 weeks. The sutures were removed 7 to 10
days after surgery.

The final implant impression was obtained after 6
months. The definitive abutments were connected to
the implants, and lastly, the definitive metal-ceramic
restoration was cemented.

Follow-up Evaluation
All patients were placed on a strict follow-up regi-
men until soft tissue healing was complete. The fol-
lowing clinical parameters were evaluated at the
time of implant placement (baseline) and at the 12-
month follow-up:

Fig 1 (left) Periapical radiograph obtained
at the time of immediate prosthetic restora-
tion (baseline) in a standardized manner.

Fig 2 (right) Radiograph taken 12 months
following implant placement.
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• Distance between the implant shoulder and the
point of bone-to-implant contact (DIB) mesially
and distally to the implant on periapical radio-
graphs taken in a standardized manner6,12 (Figs 1
and 2)

• Width of keratinized mucosa at the midbuccal
and midlingual aspects

• Implant stability (ISQ)10,11

Data Analysis
Clinical measurements of the 40 implants were cal-
culated for each patient by averaging the readings of
each clinical parameter for the implants for each
patient, since the intrasubject variation was much
lower than the intersubject variation. Subsequently,
the means and medians were calculated among the
means per patient at baseline and 12 months. The
comparison between baseline and 12-month data
was performed with the Student t test for paired
data and was considered statistically significant at
the � = .05 level.

RESULTS

A total of 20 patients (11 men and 9 women) with an
age ranging from 27 to 59 years (mean, 47.2 years)
were included in this study. Six patients were smok-
ers and 14 were nonsmokers. A total of 40 dental
implants were placed and immediately loaded to
support 20 short-span, 3-unit fixed partial dentures.
Implant positions and dimensions are reported in
Table 1. All the implants were free of complications
during the healing phase. During the follow-up
period of 12 months, 1 implant was removed 2
months after placement because of an acute infec-
tion at the implant site. The failing implant was
immediately replaced with a new implant, which was
subsequently successful. Throughout the follow-up
period of 12 months, none of the 39 remaining
implants demonstrated signs of peri-implant infec-

tion, and all maintained stability. At the 12-month
examination, 39 implants fulfilled the success criteria
proposed by Buser and associates,13 resulting in a
short-term success rate of 97.5%.

Clinical and radiographic parameters such DIB,
width of keratinized mucosa, and ISQ value (reso-
nance frequency analysis) are presented in Table 2.

A comparison of values of DIB, keratinized mucosa
width, and ISQ at baseline and at the 12-month fol-
low-up is shown in Table 2. No statistically significant
differences were found for the parameters measured.
All the patients reported that the temporary restora-
tion was esthetically acceptable. No technical com-
plications such as screw loosening, resin fracture, or
pain during chewing were registered during the
observation period.

DISCUSSION

Immediate loading of dental implants offers several
advantages to both the clinician and the patient,
such as reduced number of appointments, reduced
healing time, elimination of the need for removable
temporary dentures during healing, and above all
increased comfort for the patient with immediate
fixed restorations. The compatibility of immediate
and early loading with implant osseointegration and
long-term success has been investigated in ani-
mal14–16 and human studies17–19 with positive but
sometimes controversial results.

Deporter and coworkers14 loaded conical cylinder
implants immediately after placement; after 4 weeks,
bone ingrowth without fibrous encapsulation had
reached a certain level, but no further increase was
observed between 4 and 8 weeks. In a histologic
study in monkeys, Piattelli and colleagues16 com-
pared the amount of bone apposition around screw-
type implants loaded after 30 days with nonloaded
implants and reported similar amounts and patterns
of bone apposition. Chiapasco and Gatti18 recently

Table 1 Implant Positions and Dimensions 
(n = 40)

Implant size
Implant position

width � length Premolar (20) Molar (20) Total

4.1 � 12 mm 16 6 22
4.8 � 10 mm 3 8 11
4.8 � 12 mm 1 6 7

Table 2 Changes of Clinical and Radiographic
Parameters Between Baseline and 12-month 
Follow-up

Baseline 12 months

Mean SD Mean SD P

DIB
Mesial 2.4 0.4 2.5 0.4 NS
Distal 2.6 0.6 3.1 0.6 NS

Width of keratinized mucosa
Midbuccal 2.0 0.5 2.0 0.5 NS
Midlingual 2.4 0.5 2.2 0.6 NS

ISQ 72.0 5.7 74.5 7.3 NS
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published a prospective study on 82 patients with
edentulous mandibles rehabilitated with implant-
supported overdentures delivered immediately after
implant placement. Three hundred twenty-eight
screw-type implants (4 implants per patient) were
placed in the interforaminal area of the mental sym-
physis. Of 328 implants placed, 296 were followed to
62 months. Seven implants were removed; another
18 integrated but did not fulfill the success criteria.
The cumulative survival and success rates of
implants were 96.1% and 88.2%, respectively.

Glauser and associates20 placed 104 Brånemark
System MkIV TiUnite implants which were immediate
occlusally loaded in 38 patients. Of these, 20 were sin-
gle-tooth restorations, 30 were fixed partial dentures,
and 1 was a complete fixed mandibular restoration.
The authors reported a cumulative implant success
rate of 97.1% after 1 year of prosthetic loading. The
mean marginal bone resorption after 1 year of load-
ing was 1.2 ± 0.9 mm. Cornelini and associates21

placed 30 Straumann dental implants with a SLA sur-
face in 30 patients with a missing mandibular molar
and immediately restored them. The implants were
included in the study only if the ISQ exceeded 62. At
12 months, only 1 implant had been lost because of
acute infection. Radiographic as well as clinical exami-
nation confirmed the clinical success of all remaining
implants, resulting in a 12-month success rate of
96.7%. Interestingly, implant stability measured with
RFA did not increase significantly from baseline to the
12-month follow-up (P > .05) in either that study or
the present one.

The results of the studies reviewed should be
interpreted with caution, since they vary widely with
respect to important determinants of implant suc-
cess such as inclusion/exclusion criteria for patient
selection, area of implant placement (maxilla versus
mandible), and loading protocol.

The results of the present study indicated that
immediate loading of dental implants with 3-unit
fixed partial dentures in the posterior mandible can
be a safe and predictable procedure. Only 1 implant
was lost during the study period, whereas 39 of 40
implants were clinically successful and met the suc-
cess criteria. This resulted in an implant success rate
of 97.5% after 12 months of follow-up. The implant
failure caused prosthesis failure; consequently, the
prosthesis survival rate was 95%.

These results are in accordance with other studies
on the use of immediately loaded implants to sup-
port overdentures in completely edentulous
patients22–24 and the use of immediately loaded
implants to support single crowns for single tooth
replacement.25–28

In the present study, all implants were placed in the
posterior area of the mandible to replace premolars
or molars. To evaluate the primary stability of
implants, resonance frequency analysis was per-
formed with the Osstell device. This non-invasive,
objective, reliable method allows the clinician to mea-
sure the primary stability of implants at the time of
placement and the continuing stability of the
implants during the different stages of healing.10,11 It
has been demonstrated that RFA values are consistent
with other measurements of primary stability, such as
manual assessment10 and “true cutting resistance.”29

The present study confirmed that transmucosal
dental implants with good primary stability mea-
sured according to the RFA principles can be success-
fully loaded to support 3-unit dental prostheses. Fur-
thermore, the immediately loaded implants showed
stability of the marginal bone level.

Further clinical trials with larger sample sizes and
longer follow-up periods are needed to demonstrate
the long-term success of this clinical approach.

CONCLUSIONS

The results of the present short-term study showed
that immediate loading of dental implants placed in
the posterior area of the mandible that achieved pri-
mary stability at a minimum of 62 ISQ can be a suc-
cessful procedure, if strict inclusion criteria are
respected. This approach has the potential to
become a valuable alternative to the concept of early
implant loading.

REFERENCES

1. Albrektsson T, Zarb G, Worthington P, Eriksson AR.The long-
term efficacy of currently used dental implants: A review and
proposed criteria of success. Int J Oral Maxillofac Implants
1986;1:11–25.

2. Makkonen TA, Holmberg S, Niemi L, Olsson C, Tammisalo T, Pel-
tola J. A 5-year prospective clinical study of Astra Tech dental
implants supporting fixed bridges or overdentures in the
edentulous mandible. Clin Oral Implants Res 1997;8:469–475.

3. Brånemark P-I, Hansson BO, Adell R, et al. Osseointegrated
implants in the treatment of the edentulous jaw: Experience
from a 10-year period. Scand Plast Reconstr Surg
1977;16(suppl 1):1–132.

4. Adell R, Lekholm U, Rockler B, Brånemark P-I. A 15-year study
of osseointegrated implants in the treatment of the edentu-
lous jaw. Int J Oral Surg 1981;10:387–416.

5. Babbush CA.Titanium plasma spray screw implant system for
reconstruction of the edentulous mandible. Dent Clin North
Am 1986;30:117–131.

6. Buser D, Weber HP, Bragger U, Balsiger C.Tissue integration of
one-stage ITI implants: 3-year results of a longitudinal study
with hollow-cylinder and hollow-screw implants. Int J Oral
Maxillofac Surg 1991;6:405–412.

Cornelini et al

Cornelini.qxd  11/17/06  3:00 PM  Page 917



918 Volume 21, Number 6, 2006

Cornelini et al

7. Schnitman PA, Wohrle PS, Rubenstein JE, Da Silva JD, Wang NH.
Ten-year results from Brånemark implants immediately
loaded with fixed prostheses at implant placement. Int J Oral
Maxillofac Implants 1997;12:495–503.

8. Bornstein MM, Lussi A, Schmid B, Belser UC, Buser D. Early
loading of titanium implants with a sandblasted and acid-
etched (SLA) surface: 3-year results of a prospective study in
partially edentulous patients. Int J Oral Maxillofac Implants
2003;18:659–666.

9. Buser D, von Arx T. Surgical procedures in partially edentulous
patients with ITI implants. Clin Oral Implants Res
2000;11(suppl 1):83–100.

10. Meredith N, Shagaldi F, Alleyne D, Sennerby L, Cawley P.The
application of resonance frequency measurements to study
the stability of titanium implants during healing in the rabbit
tibia. Clin Oral Implants Res 1997;8:234–243.

11. Friberg B, Sennerby L, Meredith N, Lekholm U. Stability mea-
surements of 1-stage Brånemark implants during healing in
mandibles. A clinical resonance frequency analysis study. Int J
Oral Maxillofac Surg 1999;28:266–272.

12. Weber HP, Buser D, Fiorellini JP, Williams RC. Radiographic eval-
uation of crestal bone levels adjacent to nonsubmerged tita-
nium implants. Clin Oral Implants Res 1992;3:181–188.

13. Buser D, Weber HP, Lang NP.Tissue integration of non-sub-
merged implants. 1 year results of a prospective study with
100 ITI hollow-cylinder and hollow-screw implants. Clin Oral
Implants Res 1990;1:33–40.

14. Deporter DA, Watson PA, Pilliar RM, et al. A histological assess-
ment of the initial healing response adjacent to porous Ti
alloy dental implants in dogs. J Dent Res 1986;65:1064–1070.

15. Hashimoto M, Akagawa Y, Hashimoto M, Nikai H, Tsuru H. Sin-
gle crystal sapphire endosseous implant loaded with func-
tional stress: A clinical and histological evaluation of peri-
implant tissues. J Oral Rehabil 1988;15:65–76.

16. Piattelli A, Ruggieri A, Franchi M, Romasco N, Trisi P. A histo-
logic and histomorphometric study of bone reactions to
unloaded and loaded non-submerged single implants in
monkeys: A pilot study. J Oral Implantol 1993;19:314–320.

17. Ledermann PD. Sechsjaehrige klinische Erfahrung mit dem
titanplasmabeschichteten ITI-Schraubenimlpantat in der
Regio Interforaminalis des Unterkiefers. Schweiz Monatsschr
Zahnmed 1983;93:1070–1089.

18. Chiapasco M, Gatti C, Rossi E, Haefliger W, Markwalder T.
Implant-retained mandibular overdentures with immediate
loading: Results on 226 consecutive cases. Clin Oral Implants
Res 1997;8:48–57.

19. Balshi TJ, Wolfinger GJ. Immediate loading of Brånemark
implants in edentulous mandibles: A preliminary report.
Implant Dent 1997;6:83–88.

20. Glauser R, Lundgren AK, Gottlow J, et al. Immediate occlusal
loading of Brånemark TiUnite implants placed predominantly
in soft bone: 1-year results of a prospective clinical study. Clin
Implant Dent Relat Res 2003;5(suppl 1):47–56.

21. Cornelini R, Cangini F, Covani U, Barone A, Buser D. Immediate
restoration of single-tooth implants in mandibular molar sites:
A 12-month preliminary report. Int J Oral Maxillofac Implants
2004;19:855–860.

22. Randow K, Ericsson I, Nilner K, Petersson A, Glantz PO. Immedi-
ate functional loading of Brånemark dental implants. A 18-
month clinical follow-up study. Clin Oral Implants Res
1999;10:8–15.

23. Ericsson I, Randow K, Nilner K, Peterson A. Early functional
loading of Brånemark dental implants: 5-year clinical follow-
up study. Clin Implant Dent Relat Res 2000;2:70–77.

24. Ganeles J, Wismeijer D. Early and immediately restored and
loaded dental implants for single-tooth and partial-arch appli-
cations. Int J Oral Maxillofac Implants 2004;19:92–102.

25. Ericsson I, Nilson H, Lindh T, Nilner K, Randow K. Immediate
functional loading of Brånemark single-tooth implants. An 18
months’ clinical pilot follow-up study. Clin Oral Implants Res
2000;11:26–33.

26. Calandriello R, Tomatis M, Vallone R, Rangert B, Gottlow J.
Immediate occlusal loading of single lower molars using
Branemark System Wide-Platform TiUnite implants: An interim
report of a prospective open-ended clinical multicenter study.
Clin Implant Dent Relat Res 2003;(5 suppl 1):74–80.

27. Malò P, Friberg B, Polizzi G, Gualini F, Vighagen T, Rangert B.
Immediate and early function of Brånemark System implants
placed in the esthetic zone: A 1-year prospective clinical mul-
ticenter study. Clin Implant Dent Relat Res 2003;5(suppl
1):37–46.

28. Glauser R, Ree A, Lundgren A, Gottlow J, Hammerle CH,
Scharer P. Immediate occlusal loading of Brånemark implants
applied in various jawbone regions: A prospective, 1-year clin-
ical study. Clin Implant Dent Relat Res 2001;3:204–213.

29. Friberg B, Sennerby L, Meredith N, Lekholm U. A comparison
between cutting torque and resonance frequency measure-
ments of maxillary implants. A 20-month clinical study. Int J
Oral Maxillofac Surg 1999;28:297–303.

Cornelini.qxd  11/17/06  3:00 PM  Page 918


	COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC: 
	   PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY: 
	  NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER: COPYRIGHT © 2005 BY QUINTESSENCE PUBLISHING CO, INC. 
PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY. 
NO PART OF THIS ARTICLE MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM
WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.




