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Introduction

Numerous studies endorse high oral implant

survival rates in both partially and completely

edentulous patients after 5 years of function,

while accompanied by infrequently recorded

evidence of occurrence of biomechanical com-

plications (1-5). Some reports also suggest the

incidence of mechanical complications im-

plant-supported prostheses may be higher for

implant-supported than for teeth-supported

prostheses (6, 7).

It is also speculated that a passive fit of pros-

thetic supra-structures reduces the risk of long

term mechanical and biological complications

(8), since the induced osseointegrated inter-

face lacks resiliency and is not adversely chal-

lenged by a mechanical misfit. The latter may

be generated by mechanical distortion that oc-

curs during the cooling phase of the casting

procedure as well as a result of shortcomings

in laboratory protocol. It appears that ensuring

a completely passive implant-supported pros-

thesis may not be readily achieved, and di-

verse laboratory protocols, including new

computer-reliant technologies have been de-

scribed to address this technical challenge (9-

15). The Cresco system approach relies on a

laser-welding procedure between the frame-

work and special “bridge supports” screw-con-

nected to the implant analogues that were pre-

viously cut by a computerized milling machine

(16-18).
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inadequate oral hygiene, presence of untreated

periodontitis. In addition, further exclusion cri-

teria were considered during the surgical inter-

vention: lack of primary stability of the implant,

dehiscence of the buccal or palatal surfaces of

the implant that required a local augmentation

procedure.

Randomization procedure

The patients were randomly assigned to 2 groups

of 17 patients each (test and control groups) and

are described in Table 1 as per treated sites and

type of treatment prescribed.

Once the surgical phase of treatment was con-

cluded, the 34 patients were randomly assigned

to 2 groups of 17 patients each, for prosthetic

treatment - one employing the Cresco laboratory

procedure and the other using traditional labora-

tory protocol (Table 1 includes jaw sites and

prostheses types).

Randomization was made after implant reopen-

ing utilizing a sequence of closed envelopes: the

envelopes were marked with consecutive num-

bers and contained the indication for the assign-

ment of the patient to one of the two laboratory

protocol test groups (Test and Control).

The aim of this preliminary study was to com-

pare radiographically measured marginal bone

levels at the end of a 3-year observational fol-

low-up period, of a selected group of patients

whose partial and complete implant-supported

prosthetic frameworks were made using two dif-

ferent laboratory protocols.

Materials and methods

A convenience sample of 34 patients (17 males

and 17 females) with a mean age 59,6 years

(range 38-75) was selected from the patient pop-

ulation group seeking oral implant therapy at the

University of Siena. The following inclusion and

exclusion criteria were applied.

Inclusion criteria: morphologically suitable

edentulous host bone sites (adequate width and

height dimension that comprised a minimum

equivalent of two adjacent missing teeth in either

arch in partially edentulous patients), agreement

to participate to regular maintenance visits and

agreement to participate in a long term study.

Exclusion criteria: systemic disease presence,

history of irradiation therapy, osseous lesions,

cigarette smoking (a maximum number of 10

cigarettes for a day was accepted for the study),

Table 1 ‐ Distribution of patients.

Patient Age Gender Treatment Type of prosthetic Location Number of 

number group rehabilitation implants

#1 67 F Test Full‐arch bridge Maxilla 6

#2 71 M Test 2 3‐unit bridges Mandible, posterior 5

#3 47 M Control Full‐arch bridge Maxilla 6

#4 72 M Test Full‐arch bridge Maxilla 6

#5 48 F Control 4‐unit bridge Maxilla, posterior 3

#6 61 F Test Full‐arch bridge Mandible 5

#7 53 F Control 2 2‐unit bridges Mandible, posterior 4

Continue �
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Cont. Table 1

Patient Age Gender Treatment Type of prosthetic Location Number of 

number group rehabilitation implants

#8 64 F Test 4‐unit bridge Mandible, posterior 3

#9 44 M Control 3‐unit bridge Mandible, posterior 2

#10 72 F Control 5‐unit bridge Mandible,posterior 3

#11 75 F Control 4‐unit bridge Mandible, posterior 3

#12 66 M Test 2 3‐unit bridges Maxilla, posterior 5

#13 66 M Test 4‐unit bridge Mandible, posterior 3

#14 42 F Control 3‐unit bridge Mandible, posterior 2

#15 54 M Test 3‐unit bridge Mandible, posterior 2

#16 38 F Test 3‐unit bridge Maxilla, posterior 2

#17 50 M Control 3‐ 3‐unit bridges Maxilla (2) and mandible, 7

posterior

#18 61 M Test Full‐arch bridge Maxilla 6

#19 57 F Control 3‐unit bridge Maxilla, postyerior 2

#20 70 M Control Full‐arch bridge Mandible 6

#21 66 F Test 3‐unit bridge Maxilla, posterior 2

#22 61 M Control 2 3‐unit bridges Maxilla and mandible(2), 9

and a 4‐unit bridge posterior

#23 72 M Test 2 3‐unit bridges Mandible, posterior 5

#24 67 M Test 5‐unit bridge Maxilla, posterior 4

#25 55 F Control Full‐arch bridge Mandible 5

#26 51 F Control Full‐arch bridge Mandible 5

#27 67 M Test 4‐unit bridge Mandible, posterior 3

#28 55 F Control Full‐arch bridge Mandible 7

#29 45 M Control 4‐unit bridge Mandible, anterior 2

#30 76 F Test Full‐arch bridge Mandible 6

#31 58 M Test 5‐unit bridge Mandible, posterior 4

#32 69 M Control 3‐unit bridge Mandible, posterior 2

#33 63 F Test Full‐arch bridge Maxilla 6

#34 46 F Control 3‐unit bridge Mandible, posterior 2
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Surgical procedure

All implants were placed according to the tradi-

tional two-stage following the manufacturer’s

surgical indications. The same surgical proce-

dure was performed for both test and control

groups. All the surgical procedures were per-

formed by the same surgical team.

On the day of the primary surgery implants were

osseously submerged followed by a 4-6 month

healing period. All patients rinsed with a

chlorhexidine 0.12% solution for 1 minute prior

to administration of local anaesthesia, followed

by a crestal incision and the raising of a mu-

coperiosteal flap. Drilling of the prospective im-

plant site was then performed according to the

manufacturer’s protocol and screw-type rough

Osseospeed surface implants (Astra Tech Im-

plant System®, Mölndal, Sweden) were placed.

If no contraindications were present, each pa-

tient received an analgesic and an antibiotic

(Brufen® 600mg, Abbott, USA; Augmentin®

1gr, GlaxoSmithKline, UK) twice a day for 5

days. Patients were instructed to cool the oper-

ation site with a cold pack during the first 6

hours after surgery and to rinse with a chlorhex-

idine 0.12% solution (Curasept® 0,12%, Cu-

raden Healthcare, Saronno, Italy) twice a day

for 10 days. Seven to 10 days after surgery, the

sutures were removed. Following a 4-6-month

healing period, the surgical site was re-accessed

under local anaesthesia, a full-thickness flap

raised to expose the implant shoulder and the

healing abutments were screwed to the im-

plants. The soft tissue flaps were adapted and

sutured.

Prosthetic procedure

All of the patients’ prosthetic needs were man-

aged with implant supported fixed prostheses

following routine 2-stage implant surgery. All

the patients received provisional partial or com-

plete removable dentures during the healing

phase of the implants.

After making the final impressions on the abut-

ments, casts were made and then, in the test

group the framework was made using the Cresco

system while in the control group a traditional

lost-wax technique was performed to produce a

screw-retained bridge. All steps for the test

group prostheses were performed according to

the described Cresco protocol (16) (Figs. 1-4),

and followed by implant connection obtained

with preformed, bendable burn-out acrylic tubes

that allowed screw retention of the framework

directly to the implant (without abutment).

After a one-piece wax framework was prepared,

the waxed framework was sent to the Cresco Ti

milling centre, together with the master cast.

The marginal portion of the cast tubes connect-

ing the framework with the implants was then

cut and substituted by means of laser welding

Figure 1

Impression phase.

Figure 2

Framework passivated using Cresco system.
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with new preformed titanium cylinders that fit

onto the implant replicas. The coupling of the

framework to the prefabricated machined cylin-

ders was made with a precise automatic com-

puter driven machine. Patients were recalled for

oral hygiene sessions every 3 months after treat-

ment completion.

Radiographic assessment

Standardized peri-apical radiographs were ob-

tained immediately after surgery, at prosthetic

connection and after 36 months of follow-up.

The standardized X-rays were scanned and

digitalized. All radiographs were evaluated by

a single examiner, blind to the treatment as de-

scribed by Wennstrom et al. (19, 20) and Bil-

han (21, 22). Marginal bone loss was assessed

from peri-apical radiographs using software

image analysis (Nikon Nis Elements D). The

image software was calibrated with the known

length of the implant in order to correct any

distortion of the radiograph. Marginal bone

loss was considered as the primary outcome of

interest and measured as the distance between

the implant shoulder and the most coronal

bone to implant contact at the mesial and distal

aspects. The mean value between mesial and

distal measurements was considered for each

implant.

Implant success was only based on radiological

parameters: the absence of a continuous radiolu-

cency around the implant (23), annual vertical

bone loss ≤ 2mm in the first year and not > 0,2mm

after the first year of loading (24, 25).

Statistical analysis

The Kolmogorov test was applied to assess for

the normal distribution of the subjects and im-

plants. As the bone loss data distribution was not

normal, the Mann-Whitney ‘U’ test was applied

to assess the statistical significance of the differ-

ence in bone loss between the Cresco group and

the control.

Furthermore, a multiple linear regression model

was applied to explore the relative contribution

of different predictors on bone loss. The predic-

tive variables included type of implant (Cresco

implants/screwed implants), dental arch (maxil-

lary/mandibular), and type of prosthetic restora-

tion (partial/full).

In all the analyses the level of significance was

set at α=0.05.

Results

A total of 143 Astratech implants were inserted:

73 implants in Group 1 (test) and 70 in Group 2

(control). In the test group 3 drop out patients

Figure 4

3-year follow-up.

Figure 3

Final restoration.
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(patient n°12, 18 and 23, 16 implants) were ob-

served: one due to death and two to loss of fol-

low-up.

The mean marginal bone loss after 3 years was

0,73±0,33mm and 0,88±1,13mm for test and

control group, respectively. The differences be-

tween test and control groups were not statisti-

cally significant (Tab. 2).

The implant survival rate after 3-years was of

100% for both test and control groups whereas

the success rate was 100% for test implants and

94.28% for control implants. No statistically sig-

nificant difference was found between test and

control implants (p=0.1; Tab. 3).

Focusing on an evaluation of the success of the

whole implant-supported prosthesis at 3-year

follow up, successful prostheses were found in

78.57% of the test group patients and in 64.70%

of control group patients. During the 3-year fol-

low-up a total of 9 complications arose, 3 in

Group 1 and 6 in Group 2: these complications

were due to either implant or prosthetic reasons,

in these cases the implant-supported prostheses

were not considered as successful. This differ-

ence between the two groups was not statistical-

ly significant (p=0.3; Tab. 4).

Discussion

This preliminary study measured radiographic

marginal bone loss in patients following 3-

years of wearing implant-supported fixed par-

tial and complete prostheses made with two

types of laboratory protocols: the Cresco sys-

tem and a traditional one. It presumed that a

correlation could be made between different

Table 3 ‐ Implant success.

Implants Success 3‐year marginal bone loss >2,4mm % Success Total

Test 57 0 100% 57

Control 66 4 94.28% 70

Total 123 4 96.85% 127

Table 4 ‐ Final restoration success.

Patients Success lmplant complications Prosthodontic complications % Success Total

Test 11 0 (0%) 3 (21.42%) 78.57% 14

Control 11 3 (17.64%) 3 (17.64%) 64.70% 17

Total 22 3 (9.67%) 6 (19.35%) 70.96% 31

Table 2 ‐ Marginal bone loss around implants (distance between implant‐abutment interface and most coronal bone implant‐con-

tact in mm).

Group N Median Interquartile range (25%‐75%) Mean Standard deviation

Test 57 0.735 0.5‐0.96 0.734 0.335

Control 70 0.58 0.4‐0.963 0.887 1.131
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framework fabrication techniques and marginal

bone behaviour around implants in functional

use. The mean recorded marginal bone loss was

0,73±0,33mm and 0,88±1,13mm for test and

control group respectively and was similar to

that reported for the same implant system used

in other reports, albeit in different contexts. Re-

sults from the present investigation are consis-

tent with findings from other studies that re-

ported on marginal bone loss around Os-

seospeed implants: De Bruyn (26) described a

mean value for marginal bone loss at 3-year

follow up of 0,4±1,5mm, Galindo-Moreno (27)

reported a mean value of 0,065±1,01mm at 1-

year follow up, Bilham (21) reported a mean

value of 0,95±0,18mm at 3-year follow-up,

Chang (28) found a mean marginal bone loss of

0,45±1,15mm at 5-year follow up.

In the present study, the performances of the im-

plants supporting superstructures made using the

Cresco components resulted comparable to those

supporting FDPs made by conventional methods

using manufacturer’s components: this finding is

consistent with other retrospective studies on

Cresco procedures (29, 30). Nevertheless, a ran-

domized controlled clinical trial on full arch re-

habilitations using the Cresco prosthetic system

reported marginal mean values of bone loss that

were lower than those observed in the present in-

vestigation (31). Contrastly, Nordin et al. (32)

reported in a 3-year clinical and radiographic ex-

amination on the Cresco prosthetic system, mean

values slightly higher than the results observed

in this study. One possible reason may in part

explain this latter observation: it can be related

to the fact that several implants (2/3 of the total

number) were placed according to the immediate

implant placement protocol, whereas in the pres-

ent investigation only healed alveolar ridges

were selected. The correlation between a less

passive fit at the abutment-implant interface and

marginal bone loss is a very controversial issue.

Indeed, in vitro studies suggested that biome-

chanical stress due to incorrect occlusal design

(33) or framework misfit (34) of the implant-

supported restoration may adversely affect the

stability of peri-implant marginal bone, although

well-designed human clinical trials are still lack-

ing. Moreover, while some animal studies sug-

gest that peri-implant crestal bone levels around

two-piece implants may be associated with the

size of the microgap between components (35,

36), clinical human studies failed to confirm

these findings (37). Indeed, based on low num-

ber of observations in a retrospective study it has

been accepted that a certain degree of non-pas-

sive fit between the components does not influ-

ence bone loss (38). Results from the present in-

vestigation seem to support this hypothesis. Fur-

thermore it has to be considered the type of im-

plant: in this investigation Osseospeed AstraTe-

ch implants with a conical internal connection

were used. According to analyses made by

Jansen et al. (39), the conical interface between

the abutment and the current implant appeared to

vary between 1-2 μm. This suggests that margin-

al bone behaviour in a long-term time dependent

context remains a complex subject for study and

that it should include far more determinants for

consideration than the employment of different

laboratory protocols.

An analysis of the radiographic outcomes of this

study, the frequency distribution of marginal

bone loss at test and control implants demon-

strated that 4 of 127 implants in the control

group experienced a severe marginal bone loss

>3mm. In detail 2 implants in two patients

demonstrated a mean marginal bone loss of

3,02mm and 3,20m, whereas 2 implants in 1 pa-

tient demonstrated 6,78mm and 7,05mm. All the

four implants belonged to the control group (Fig.

5) and the observed bone loss was in contrast

with generally accepted definitions of success

criteria (19).

Few prosthetic complications were reported dur-

ing the 3-year follow-up: in the test group, two

patients showed a crown fracture and one patient

presented an abutment screw fracture while in

control group a crown fracture and two abutment

screw fractures were documented.

Two main limitations affect this study and have to

be considered in the final evaluation of its out-

comes: the first main limitation is the statistical

sample: the number of the patients to be involved

in the protocol was not determined at the begin-

ning of the study, a convenience sample of con-
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secutive treatments was selected. The second main

limitation is the lack of clinical measurements of

the implants. Indeed only a radiographic assess-

ment of marginal bone resorption was performed

and thus no definite conclusions regarding the

health of peri-implant tissues may be drawn.

Conclusions

Within the limitations of the present study, al-

though a slight tendency towards less marginal

bone loss and less prosthetic complications was

observed in the test group, this clinical trial

failed to demonstrate statistically significant dif-

ferences in marginal bone loss around implant-

supported prostheses performed using Cresco

prosthetic system or traditional lab procedures,

after 3 years from loading.
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