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ABSTRACT

Background: Immediate occlusal and non-occlusal loading protocols have been discussed and, despite varying success rates,
are considered viable in selected cases. Preoperative implant planning and intraoperative transfer are essential to the success
of implant-supported reconstructions in partially or completely edentulous jaws.

Purpose: This study was performed to compare clinical outcomes of immediate occlusal versus non-occlusal loading of
posterior implants.

Materials and Methods: Of 19 patients with 52 screw-type implants replacing mandibular molars or premolars, nine
patients with 21 implants were randomized to a study group that received immediate restorations with occlusal loading,
whereas 10 patients with 31 implants were randomized to a control group that received provisional restorations without
occlusal loading. Occlusal loading was defined as full loading in maximum intercuspidation. Single-tooth or splinted
multiunit restorations were incorporated by screw retention or cementation. Marginal bone defects (MBD), implant
survival, and implant success were evaluated 12 months after insertion.

Results: Both groups revealed similar MBD levels consistent with previous reports. No implants were lost (overall survival:
100%) or found to fail (overall success: 100%). No significant intergroup differences were noted for any of the evaluated
parameters.

Conclusions: Immediate restorations in partially edentulous mandibles demonstrated successful clinical and radiographic
12-month results. Larger long-term prospective studies are needed to confirm the final evidence and predictability of
immediate functional loading as a standard treatment concept for partially edentulous jaws.
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BACKGROUND

Recent treatment concepts in implant dentistry have

been developed with the objectives of exposing patients

to as few surgical interventions as possible and of

sparing them postoperative discomfort. A major step in

this direction has been to introduce concepts of imme-

diate loading for use both in the mandible and in the

maxilla. Immediate loading protocols have since been

extensively discussed in the literature and found to be

a viable treatment approach in selected cases1–8 with

implant survival rates of 95 to 98.8% in the posterior

mandible.9–11

Bruxism and severe clenching have been suspected

to increase the risk of failure among immediately loaded

implants.12 To avoid complications of this type, non-

functional protocols of immediate loading have been

introduced with the objective of protecting newly

inserted implants from exposure to any excessive
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functional or parafunctional forces in partially dentate

patients.13

The real problem, however, might be the current

paucity of information on any effects of immediate

functional provisionalization.14 Recent studies have

reported lower implant survival rates after immediate

functional loading than after both nonfunctional imme-

diate restoration and delayed loading.15,16 Other authors,

by contrast, did not note any differences between imme-

diate functional and nonfunctional loading regarding

implant survival, bone loss, or soft-tissue healing.7,8,11,17

The aim of this prospective randomized pilot

study was to assess changes in marginal bone levels,

implant success, and implant survival after immediate

functional versus nonfunctional loading of posterior

implants in partially edentulous patients up to 12

months postoperatively.

MATERIALS AND METHODS

The study was conducted following the International

Conference for Harmonisation of Technical Require-

ments for Registration of Pharmaceuticals for Human

Use Good Clinical Practice. Guidelines for Clinical

Trials and the Declaration of Helsinki as revised in 2008.

Institutional approval was obtained from the local ethics

commission at the Medical University of Graz (ref:

23–202 ex 10/11).

Patients

Twenty patients were enrolled in this pilot study

between March 2011 and April 2012, all of them giving

their informed consent after being comprehensively

informed about the study. A total of 59 implants were

originally planned. All patients were treated at our

center exclusively. Each patient was screened by review-

ing his or her medical history, obtaining a panoramic

radiograph, performing a clinical examination, and

taking an alginate impression (Xantalgin® select;

Heraeus Kulzer, Hanau, Germany). Only adult patients

showing partial edentulism in posterior segments were

included in the study. Patients were excluded if they

presented with a smoking habit (>10 cigarettes a day),

active inflammation in the target area, metabolic

disease, previous irradiation or chemotherapy in the

head-and-neck area, treatment with bisphosphonates,

pregnancy, or parafunctional habits with evidence

of severe bruxing or clenching. All restorations were

planned by an experienced clinician using a prosthetic-

driven approach. Three-dimensional implant planning

was prepared by fabricating a radio-opaque scan pros-

thesis for each patient from a self-curing resin (Paladur;

Heraeus Kulzer) mixed with a barium-sulfate powder

(mixing ratio 3:1).

Radiographic Examinations

A diagnostic orthopantomogram (Orthophos XG Plus;

Sirona, Bensheim, Germany) was obtained during the

screening visit. Three-dimensional imaging included

a computed tomography (CT) scan in one patient and

cone-beam computed tomography (CBCT) scans in

19 patients. A Somatom Sensation 16 unit (Siemens,

Bensheim, Germany) was used for the CT scan (collima-

tion: 16 × 0.75 mm; layer thickness: 0.75 mm; increment:

0.5 mm; 12 kV; 80 mAs; field of view: 105 cm; rotation

time: 0.75 seconds; kernel: H60 sharp) and a Promax 3D

unit (Planmeca Oy 00880, Helsinki, Finland) for the

CBCT scans (kV: 8G; mA: 14; 12 seconds).

Implant Planning

Each restorative treatment plan was verified for consis-

tency with patient anatomy and location of sensitive

structures by using three-dimensional implant plann-

ing software (Simplant® Crystal; Materialise Dental,

Leuven, Belgium). Implants were placed in a virtual

environment to verify the restorative treatment plan

(Figure 1), and a tooth-supported surgical guide was

ordered online. To ensure a precise fit of this guide, the

shipment also included a stone cast for direct correction

of any inaccuracies.

Figure 1 Three-dimensional computer-aided planning
(Simplant Crystal) enabling optimal prosthetic-driven implant
position.
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Group Assignment and Medication

Patients were instructed to rinse with chlorhexidine

digluconate 0.2% for 1 minute before surgery, which

was conducted under local anesthesia (Ultracain dental

forte®; Sanofis-Aventis, Vienna, Austria). Antibiotic

treatment (Augmentin 1 g twice daily; Smithkline

Beecham, Worthing, UK) was started 1 day before

surgery and carried on for 5 days. Patients were random-

ized to a study group or a control group by an inde-

pendent examiner prior to laboratory fabrication, using

permuted blocks as randomization method within

Randomizer for Clinical Trials provided by our Institute

for Medical Informatics, Statistics, and Documentation

(http://www.randomizer.at). Patients in the study group

were to receive immediate restorations offering full

occlusal loading (Hanel Shimstock, Coltène/Whaledent

89129, Langenau/Germany) while in the control group

immediate restorations were adjusted to infraocclusion

in maximum intercuspidation.

Implant Placement

Stereolithographic tooth-supported guides were imple-

mented to transfer the three-dimensionally planned

implant positions to the surgical situation (Figure 2,

A and B). The same implant system (XiVE®; Dentsply

Friadent, Mannheim, Germany) was used, and all

implants were inserted in accordance with the drilling

protocol recommended by the manufacturer. Primary

stability was recorded in terms of insertion torque and

Periotest values. Provisional splinted restorations were

delivered to the implants on temporary abutments

(TempBase®; Dentsply Friadent) not later than 72 hours

after implant placement (Figures 3 and 4). Once the

restorations were in place, any manipulations other than

occlusal adjustment, retightening of loosened screws,

or recementation were avoided.

Immediate Provisional Restorations

Using a standardized protocol, restorations included

single-unit or splinted crowns in case of adjacent

implants made from resin (SR Ivocron®; Ivoclar

Vivadent, Schaan, Liechtenstein) and designed for

immediate use on customized temporary abutments

(TempBase) either with or without occlusal contacts as

dictated by the group assignment. Restorations were

screw retained or cemented to temporary abutments for

immediate delivery within 72 hours.

Follow-Up

One week after surgery, gingival18 and plaque19 scores

were recorded, and the mucosa was examined for

signs of inflammation, necrosis, dehiscence, or pyogenic

infection. Follow-up visits were performed at 4-week

intervals to examine the mucosa, verify the stability of

the provisional restorations, and evaluate dental adverse

events. Occlusal adjustments were made during the

same visits, including adaptations as dictated by the

randomization protocol. Marginal bone defects (MBD)

were evaluated by obtaining digital perpendicular long-

cone radiographs immediately after surgery (baseline)

and 1, 2, 3, 6, and 12 months thereafter. Evaluations

performed at the last follow-up included gingival and

plaque scores, Periotest values, occlusal parameters, and

A

B

Figure 2 A, Tooth-supported stereolithographic surgical guide
in situ. B, Guided implant placement (XiVE) via guide
facilitating optimal position and angulation.
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a radiographic assessment. The definitive functional

restorations were delivered either splinted or as single-

tooth restorations 6 to 8 months after the implant pro-

cedures (Figure 5, A and B). Success criteria defined by

Misch and colleagues20 were evaluated 12 months after

implant insertion.

Radiographic Analysis

Marginal bone defects were assessed by an examiner

(M.S.) not involved in the surgical and restorative

procedures based on digital radiographs (Sidexis,

Sirona; Orthophos plus DS) and displaying Sidexis soft-

ware. Following calibration via implant diameter and

implant length, the distance from the implant shoulder

(reference line) to the point of first implant-bone

contact was measured using ×2 screen magnification

(i.e. ×3.7 magnification) on the mesial and distal aspect

of each implant and rounded to the nearest 0.1 mm. At

each consecutive follow-up visit, the distance from the

crestal bone level to the reference line was reset to zero,

and bone loss was calculated via measuring tool of the

software by the same clinician (Figure 6, A–E).

Statistical Analysis

Data were analyzed using appropriate statistical soft-

ware (SPSS 18.0; SPSS Inc., Chicago, IL, USA). A

Kolmogorov–Smirnov test confirmed that the bone-

level data were normally distributed. A general linear

model with repeated measurements was used to assess

bone-level changes between follow-up visits in both

groups of patients. A Wilcoxon signed-rank test was

Figure 3 Minimal invasive flapless inserted implants plus
temporary abutments (TempBase) immediately postop.

Figure 4 Immediate provisional three-unit restoration (acrylic
resin, screw retained) 1 month postop.

A

B

Figure 5 A and B, Temporarily cemented permanent
single-crown restorations on customized zirconia abutments 8
months postop.

592 Clinical Implant Dentistry and Related Research, Volume 17, Number 3, 2015



employed to analyze Periotest values at baseline and 6

and 12 months after surgery.

RESULTS

Twenty patients (13 women and 7 men) with a mean age

of 54 1 11.9 (33–70) years were enrolled in the study.

One patient withdrew from the study for personal

reasons after randomization and was replaced to bring

the total sample back to 20. Although the study was open

to maxillary cases, all implants and provisional restora-

tions happened to be inserted in the mandible. Oppos-

ing dentitions in the maxilla included natural teeth

in 13 patients (65%), implant-supported restorations

in two patients (10%), mucosa-supported removable

prosthesis in four patients (20%), and a periodontally

supported removable denture in one patient (5%).

A total of 59 mandibular implants were originally

planned. Molars were the predominant tooth type

replaced by these implants (60%), followed by pre-

molars (34.6%), incisors (3.6%), and canines (1.8%).

According to implant survival and success criteria

defined by Misch and colleagues,20 none of implants

were lost during the observation period nor recorded

as failures in both groups, resulting in survival rates

of 100% and success rates (Misch and colleagues20) of

100% in both groups. A total of 58 implants were actu-

ally placed, as one implant could not be inserted due

to inadequate bone quantity. Three implants were left

unrestored because of insufficient primary stability.

These were recognized as dropouts and not included

into randomization. One patient was not available for

the final follow-up visit. Thus, the final analysis of MBD

was based on a total of 19 patients and 52 implants.

The distribution of implant lengths and diameters is

presented in Figure 7, A and B.

The study group of implants subjected to immedi-

ate occlusal loading was comprised of nine patients with

21 implants, compared with the control group of 11

patients with 34 implants who received nonfunctional

immediate restorations. Bone quality as defined by

Lekholm and Zarb21 was D2 in 87.3% and D1 in 12.7%

of cases. Biotype was classified as normal at 31 implant

sites, as thin at four sites, and as thick at 20 sites.

Insertion torque exceeded 35 Ncm in 85.5%, exceeded

45 Ncm in 5.5%, and was below 35 Ncm in only five

implants (9.1%). Periotest values averaged −4.5 1 1.7

(−7 to +1) at baseline, −4.8 1 1.26 (−7 to −1) after

6 months, and −4 1 1.75 (−7 to −1) after 12 months

(Figure 8).

A number of implants were dropped out due to

lack of primary stability (n = 3) or were associated with

minor bone deficiencies (n = 2) or mucositis (n = 3).

Three splinted provisional restorations turned out to fit

imperfectly, required occlusal adjustments (n = 2), frac-

tured (n = 2), or underwent screw loosening (n = 3).

At baseline, the MBD noted on radiographs

averaged 0.1 1 0.2 mm (0 − 0.6 mm) in the study group

of immediately loaded implants and 0.2 1 0.3 mm

A B

C D E

Figure 6 A–E, Radiographic measurement of the marginal bone defects (MBD) utilizing a horizontal reference line at baseline
(A, B), 3 months postop (C), 6 months postop (D), and 12 months postop (E).
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(0 − 1.4 mm) in the control group of nonfunctio-

nally immediately restored implants. Six months after

surgery, they amounted to 0.4 1 0.4 mm (0 − 1.2 mm)

and 0.3 1 0.4 mm (0 − 1.2 mm), respectively. At the final

evaluation 12 months after surgery, the mean MBD was

0.4 1 0.4 mm (0 − 1.2 mm) in the study group and

0.4 1 0.5 mm (0 − 2.3 mm) in the control group.

Adjacent implants were restored either as single-tooth

crowns (n = 32) or as splinted restorations (n = 20;

tooth-by-tooth) according to preferences of restorative

dentists; because of the small sample size, no statistical

comparison between single-tooth and splinted perma-

nent restorations was performed. The majority of the

patients (75%) presented with a plaque index of 1, and

63.2% showed a gingival index of 0 at the 12-month

follow-up.

The Kolmogorov–Smirnov test confirmed a normal

distribution of the data measured for MBD. A general

linear model with repeated measurements was used to

analyze the way in which the MBD would develop over

time (Figure 9). Highly significant (p < .001) increases

were noted both for the study group and for the control

group, with the increases showing no significant dif-

ferences between the groups (p = .738). Although the

values in the study group were generally somewhat

lower, this difference was not statistically significant

(p = .758). None of the differences observed are consid-

ered to be clinically relevant. Friedmann test was used

to compare Periotest values at baseline and 6 and 12

months after surgery, which did not yield a significant

difference between the three measurements (p = .471).

DISCUSSION

This randomized clinical pilot study of two immediate

provisional loading protocols in partially edentu-

lous posterior mandibles was performed against the

background that provisionalization with fixed partial

A

B

Figure 7 A, Distribution of implant lengths in mm.
B, Distribution of implant diameters in mm.

Figure 8 Boxplot analysis of Periotest values (PTV) at baseline,
6 months postop, and 12 months postop.

Figure 9 General linear model with repeated measurements for
evaluation of marginal bone defects (MBD) in mm at baseline
and up to 12 months after surgery.

594 Clinical Implant Dentistry and Related Research, Volume 17, Number 3, 2015



dentures is known to reduce treatment durations and to

improve patient comfort. The 12-month data obtained

in the sample of 19 patients rehabilitated with 52

implants yielded implant survival and success rates of

100% and MBD similar to or lower than the ones

reported in previous studies.7,8,11,15,16,22–27

Immediate loading in partially edentulous man-

dibles is today considered a viable treatment option in

the hands of experienced clinicians.28 Even the “high-

load” scenario of the posterior mandible does not seem

to affect the osseointegration of screw-type implants.

Östman and colleagues8 demonstrated a cumulative sur-

vival rate of 99% following a 1-year period after imme-

diate occlusal loading of 139 implants, with a mean

marginal bone resorption of 1.01 mm. Cannizzaro and

colleagues6 arrived at a 94% cumulative survival rate

based on 143 immediately loaded implants after 1 year

in function with mean crestal bone loss of 0.24 or

0.33 mm.

Various authors have stated that controlling occlusal

forces is essential to successful immediate loading.12,29–31

Esposito and colleagues14 performed an extensive sys-

tematic review and meta-analysis without arriving at a

conclusive statement about the impact of occlusal con-

tacts during the healing phase of dental implants. Fur-

thermore, a recent review by El Ghoul and colleagues31

reported disagreement about occlusal guidelines in

immediate loading but recommended that occlusal

centric contacts should be maintained only.

The opposing dentition might influence the perfor-

mance of immediately delivered acrylic resin implant-

supported provisionals. Suarez-Feito and colleagues32 in

their study found a 4.7 times increased risk for fracture

of metal-free provisionals with an opposing implant-

supported restoration and a higher cumulative survival

probabilty for provisionals in immediately loaded

implants when occluding on full dentures or natural

teeth. Because of the small sample size in the present

pilot study, no scientifically relevant data with respect

to the impact of opposing dentitions could be analyzed;

several recent papers comparing occlusal and non-

occlusal immediate loading did not report any data

about the opposing dentition (Zembic and colleagues,15

Margossian and colleagues,16 Payer and colleagues,9

Degidi and colleagues11).

Degidi and colleagues11 performed a randomized

clinical study of 100 implants that were immediately

loaded either in full occlusal contact or in mild

infraocclusion and found no significant differences

in survival rates, bone loss, or soft-tissue parameters.

Based on 307 implants supporting two- to four-unit

fixed partial dentures in 117 patients, Margossian and

colleagues16 also investigated any effects of different

loading protocols on implant survival, success, implant

stability quotient, insertion torque, and marginal

bone level changes over 2 years. Implant survival rates

were 100% with immediate nonfunctional loading and

delayed loading versus 93% with immediate functional

loading due to failure of seven implants, most of them in

two-unit restorations. Authors concluded that loading

factors and the number of units might influence implant

stability during healing. Given the sample size in our

pilot project, no statistical comparison between different

numbers of units could be performed. However, the fact

that we detected no difference in survival/success rates is

in contrast to the aforementioned findings.

Marginal bone levels might vary with load distribu-

tion patterns between natural teeth and implants, with

access for hygiene instruments in splinted provisional

restorations9 or with iatrogenic manipulation of the

implant during initial healing.13 In our study, radio-

graphic evaluation showed lower baseline bone levels of

0.1 and 0.2 mm, compared with 0.5 mm observed for

the same implant type in a previous study by the same

group (Payer and colleagues9) indicating an increased

insertion depth for both groups in the present study.

Moreover, less radiographic resorption in both groups

was noted from baseline to 6 and 12 months in the

present trial compared with Payer and colleagues.9 As

higher bone density is supposed to decrease strain in

marginal bone when loading implants immediately,33,34

it might be a contributing factor to less peri-implant

bone loss in the present trial. Results reported by

Degidi and colleagues11 are very well in accordance with

the present findings with no significant difference in

survival/success rates and peri-implant tissue reaction

between both loading protocols. Our data showed both

significant increases in marginal bone resorption within

the 12-month period without significant intergroup

difference in the steepness of this curve and similar

MBD at the end of this period (0.4 vs 0.4 mm).

In the present study, complications included

restoration-specific problems (resin fractures, loosen-

ing, or inaccurate fit), mucositis, and imperfections of

three-dimensional planning and the surgical guide. All

of these could be easily managed and would in no way
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jeopardize integration and radiographic appearance of

the implants. Three implants were not evaluated as they

were left to heal submerged during the 6-month period

after showing rotational instability after insertion. Adja-

cent implants were splinted to optimize force distribu-

tion, similar to the approach reported by Zembic and

colleagues.15 Insertion torques between 2511 and 45 Ncm

have been recommended for immediate loading,

although five implants in our investigation (three in the

study and two in the control group) showed insertion

torques <35 Ncm without any notable effects on clinical

outcomes 12 months after surgery. Splinting of the pro-

visional restoration might have protected these implants

from micromotion.

Our finding that occlusal and non-occlusal imme-

diate restorations performed equally well in partially

edentulous posterior mandibles is consistent with two

recent studies8,11 but disagrees with others.15,16 Careful

patient selection, preoperative three-dimensional

planning and exact intraoperative transfer, exclusion of

implants with reduced primary stability, accuracy in

laboratory and restorative procedures, and a strict

postoperative follow-up might have contributed to a

100% survival and success rate without any major com-

plications compromising implant success. Plaque and

soft-tissue parameters were well within the range of

similar investigations,10,35 and within the limitations

of our study, no different outcomes between single- and

multiunit permanent restorations were noted.

CONCLUSION

No clinically relevant differences in radiographic

12-month results were observed between functionally

loaded and nonloaded immediate restorations in partially

edentulous posterior mandibles. Both types of resto-

rations yielded 100% success and survival rates over

observation periods of 12 months and can therefore be

considered a viable treatment concept in selected patients.

REFERENCES

1. Balshi SF, Wolfinger GJ, Balshi TJ. A prospective study of

immediate functional loading, following the Teeth in a Day

protocol: a case series of 55 consecutive edentulous maxillas.

Clin Implant Dent Relat Res 2005; 7:24–31.

2. Degidi M, Piattelli A, Felice P, Carinci F. Immediate func-

tional loading of edentulous maxilla: a 5-year retrospective

study of 388 titanium implants. J Periodontol 2005; 76:

1016–1024.

3. Lindeboom JA, Frenken JW, Dubois L, Frank M, Abbink I,

Kroon FH. Immediate loading versus immediate provi-

sionalization of maxillary single-tooth replacements: a pro-

spective randomized study with BioComp implants. J Oral

Maxillofac Surg 2006; 64:936–942.

4. Cannizzaro G, Leone M, Consolo U, Ferri V, Esposito M.

Immediate functional loading of implants placed with

flapless surgery versus conventional implants in partially

edentulous patients: a 3-year randomized controlled clinical

trial. Int J Oral Maxillofac Implants 2008; 23:867–875.

5. Cannizzaro G, Torchio C, Leone M, Esposito M. Immediate

versus early loading of flapless-placed implants supporting

maxillary full-arch prostheses: a randomised controlled

clinical trial. Eur J Oral Implantol 2008; 1:127–139.

6. Cannizzaro G, Felice P, Leone M, Checchi V, Esposito M.

Flapless versus open flap implant surgery in partially

edentulous patients subjected to immediate loading: 1-year

results from a split-mouth randomised controlled trial. Eur J

Oral Implantol 2011; 4:177–188.

7. Donati M, Botticelli D, La Scala V, Tomasi C, Berglundh T.

Effect of immediate functional loading on osseointegration

of implants used for single tooth replacement. A human

histological study. Clin Oral Implants Res 2012. DOI:

10.1111/j.1600-0501.2012.02479.x

8. Ostman PO, Wennerberg A, Ekestubbe A, Albrektsson T.

Immediate Occlusal Loading of NanoTite™ Tapered

Implants: a Prospective 1-Year Clinical and Radiographic

Study. Clin Implant Dent Relat Res 2012. DOI: 10.1111/

j.1708-8208.2011.00437.x

9. Payer M, Heschl A, Wimmer G, Wegscheider W, Kirmeier R,

Lorenzoni M. Immediate provisional restoration of screw-

type implants in the posterior mandible: results after 5 years

of clinical function. Clin Oral Implants Res 2010; 21:815–

821.

10. Arnhart C, Kielbassa AM, Martinez-de Fuentes R, et al.

Comparison of variable-thread tapered implant designs to a

standard tapered implant design after immediate loading.

A 3-year multicentre randomised controlled trial. Eur J Oral

Implantol 2012; 5:123–136.

11. Degidi M, Nardi D, Piattelli A. A comparison between

immediate loading and immediate restoration in cases of

partial posterior mandibular edentulism: a 3-year random-

ized clinical trial. Clin Oral Implants Res 2010; 21:682–

687.

12. Glauser R, Rée A, Lundgren A, Gottlow J, Hämmerle CH,

Schärer P. Immediate occlusal loading of Brånemark

implants applied in various jawbone regions: a prospective,

1-year clinical study. Clin Implant Dent Relat Res 2001;

3:204–213.

13. Szmukler-Moncler S, Salama H, Reingewirtz Y,

Dubruille JH. Timing of loading and effect of micromotion

on bone-dental implant interface: review of experimental

literature. J Biomed Mater Res 1998; 43:192–203.

596 Clinical Implant Dentistry and Related Research, Volume 17, Number 3, 2015



14. Esposito M, Grusovin MG, Maghaireh H, Worthington HV.

Interventions for replacing missing teeth: different times for

loading dental implants. Cochrane Database Syst Rev 2013;

3(1)CD003878.

15. Zembic A, Glauser R, Khraisat A, Hämmerle CH. Immediate

vs. early loading of dental implants: 3-year results of a ran-

domized controlled clinical trial. Clin Oral Implants Res

2010; 21:481–489.

16. Margossian P, Mariani P, Stephan G, Margerit J,

Jorgensen C. Immediate loading of mandibular dental

implants in partially edentulous patients: a prospective ran-

domized comparative study. Int J Periodontics Restorative

Dent 2012; 32:e51–e58.

17. Degidi M, Piattelli A. Comparative analysis study of 702

dental implants subjected to immediate functional loading

and immediate nonfunctional loading to traditional healing

periods with a follow-up of up to 24 months. Int J Oral

Maxillofac Implants 2005; 20:99–107.

18. Loe H, Silness J. Periodontal disease in pregnancy. I. Preva-

lence and severity. Acta Odontol Scand 1963; 21:533–551.

19. Mombelli A, van Oosten MA, Schurch E Jr, Land NP.

The microbiota associated with successful or failing osseo-

integrated titanium implants. Oral Microbiol Immunol

1987; 2:145–151.

20. Misch CE, Perel ML, Wang HL, et al. Implant success,

survival, and failure: the International Congress of Oral

Implantologists (ICOI) Pisa Consensus Conference. Implant

Dent 2008; 17:5–15.

21. Lekholm U, Zarb GA. Tissue-Integrated Prostheses:

Osseointegration in Clinical Dentistry. Chicago, IL: Quintes-

sence Publishing, 1985.

22. Merli M, Moscatelli M, Mariotti G, Piemontese M, Nieri M.

Immediate versus early non-occlusal loading of dental

implants placed flapless in partially edentulous patients: a

3-year randomized clinical trial. J Clin Periodontol 2012;

39:196–202.

23. Hatano N, Yamaguchi M, Yaita T, Ishibashi T, Sennerby L.

New approach for immediate prosthetic rehabilitation of the

edentulous mandible with three implants: a retrospective

study. Clin Oral Implants Res 2011; 22:1265–1269.

24. Lorenzoni M, Pertl C, Zhang K, Wegscheider WA. In-

patient comparison of immediately loaded and non-loaded

implants within 6 months. Clin Oral Implants Res 2003;

14:273–279.

25. Capelli M, Zuffetti F, Del Fabbro M, Testori T. Immediate

rehabilitation of the completely edentulous jaw with fixed

prostheses supported by either upright or tilted implants: a

multicenter clinical study. Int J Oral Maxillofac Implants

2007; 22:639–644.

26. Malo P, de Araujo Nobre M, Lopes A. The use of

computer-guided flapless implant surgery and four im-

plants placed in immediate function to support a fixed

denture: preliminary results after a mean follow-up period

of thirteen months. J Prosthet Dent 2007; 97(6 Suppl):

S26–S34.

27. Calandriello R, Tomatis M. Immediate occlusal loading

of single lower molars using Brånemark System® Wide

Platform TiUnite™ implants: a 5-year follow-up report of a

prospective clinical multicenter study. Clin Implant Dent

Relat Res 2011; 13:311–318.

28. Weber HP, Morton D, Gallucci GO, Roccuzzo M, Cordaro L,

Grutter L. Consensus statements and recommended

clinical procedures regarding loading protocols. Int J Oral

Maxillofac Implants 2009; 24(Suppl):180–183.

29. Gapski R, Wang HL, Mascarenhas P, Lang NP. Critical

review of immediate implant loading. Clin Oral Implants

Res 2003; 14:515–527.

30. Romanos GE. Present status of immediate loading of oral

implants. J Oral Implantol 2004; 30:189–197.

31. Ghoul WE, Chidiac JJ. Prosthetic requirements for imme-

diate implant loading: a review. J Prosthodont 2012; 21:

141–154. DOI: 10.1111/j.1532-849X.2011.00819.x

32. Suarez-Feito JM, Sicilia A, Angulo J, Banerji S, Cuesta I,

Millar B. Clinical performance of provisional screw-retained

metal-free acrylic restorations in an immediate loading

implant protocol: a 242 consecutive patients’ report. Clin

Oral Implants Res 2010; 21:1360–1369. DOI: 10.1111/

j.1600-0501.2010.01956.x

33. Isidor F. Influence of forces on peri-implant bone. Clin Oral

Implants Res 2006; 17:s8–s18.

34. Hof M, Pommer B, Strbac GD, Vasak C, Agis H, Zechner W.

Impact of insertion torque and implant neck design on

peri-implant bone level: a randomized split – mouth trial.

Clin Implant Dent Relat Res 2013. DOI: 10.1111/cid.12042

35. Kielbassa AM, Martinez-de Fuentes R, Goldstein M, et al.

Randomized controlled trial comparing a variable-thread

novel tapered and a standard tapered implant: interim one-

year results. J Prosthet Dent 2009; 101:293–305.

Immediate Loading 597



Copyright of Clinical Implant Dentistry & Related Research is the property of Wiley-
Blackwell and its content may not be copied or emailed to multiple sites or posted to a listserv
without the copyright holder's express written permission. However, users may print,
download, or email articles for individual use.


