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Many different endosseous implant systems are currently used

in oral implantology. Roughly, a distinction can be made

between implants inserted in a one-stage approach and a two-

stage approach. If an implant is inserted in a two-stage proce-

dure, the implant is submerged during the first surgical proce-

dure. During the second surgical procedure the soft tissue

covering the implant is reflected and after removing the cover-

ing screw, a transmucosal abutment is connected. At the junc-

tion between implant and abutment is a microgap, which is

situated at crestal level. By contrast, in a one-stage implant

system the transmucosal part is usually integrated into the

implant. The microgap in this implant type is situated a few

millimetres above crestal level. Despite these differences, both

types have been demonstrated to have highly predictable

favourable clinical outcomes. Insertion of implants in a one-

stage procedure has several advantages, however there are also

situations when it is favourable to insert implants in a two-

stage procedure (Chapter 1).

In a number of recent studies, applying two-stage implants in a

single surgical procedure has been reported to be promising. In

this way the advantages of both system types are combined.

Comparison of implant insertion procedures is only possible in

a clinical trial. No clinical trials have been published on the

healing phase and the subsequent functional phase comparing

one-stage implants with two-stage implants, which are inserted

in a single-stage, non-submerged, procedure. 

The general aim of this study was to evaluate in a clinical trial

the possibility of using a two-stage implant system in a one-

stage procedure. 

In Chapter 2 the results of a retrospective study on over-

dentures supported by two IMZ-implants in the lower jaw are

described.  Forty patients with overdentures supported by two

IMZ-implants in the lower jaw, inserted in the conventional

two-stage procedure, were included in an up to 8 years follow-

up study. Clinical and radiological parameters were assessed to

evaluate the implant success criteria previously defined by

Albrektsson et al.

The results indicate that most patients had healthy peri-

implant tissues. The mean pocket probing depth was 3.1 mm

and the median periotest value was -4. Three implants were

removed after the healing period and replaced by three new

implants. One implant was lost after six years. One implant

was mobile on palpation. None of the patients showed objec-

tive signs of dysaesthesia in lip or chin. The peri-implant bone

level, as measured on a rotational panoramic radiograph, had

remained stable of most implants after one year of service.

According to the Albrektsson-criteria, the overall success rate

was 94%. From this study it is, therefore, concluded that two

IMZ-implants connected with a bar in the lower jaw provide a

proper base for long-term support of a mandibular overden-

ture.

Chapter 3 provides an overview of the common peri-

implant microbiology and assesses, based on the evidence

available in the literature, whether bacteria associated with

periodontitis exert a possible risk for peri-implant tissue break-

down. Although high success rates for root-formed endosseous

implants have been reported, failures occur and implants have

to be removed. It has been suggested that at least 10% of the 141
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failures are due to peri-implantitis. There is some evidence that

periodontal pathogens, mainly belonging to the group of gram-

negative anaerobic rods, play a role in the aetiology of peri-

implantitis. The peri-implant area is colonised by a large varie-

ty of oral microbial complexes. The microflora of the oral cavity

before implantation determines the composition of the micro-

flora in the peri-implant area. The microflora of peri-implantitis

lesions resembles that of adult or refractory periodontitis. The

involved implants are colonised with large amounts of gram-

negative anaerobic bacteria, including Fusobacteria, spiroche-

tes, Bacteroides forsythus and ‘black pigmenting bacteria’ such

as Prevotella intermedia/nigrescens and Porphyromonas gingi-

valis. Also Actinobacillus actinomycetemcomitans can be isola-

ted from these lesions. The presence of periodontal pathogens

does not always lead to a destructive process, however.

Therefore, the etiologic role of specific microorganisms in

implants failing due to infection is still not solved. It remains

controversial to what extent organisms recovered from the orig-

inal microflora cause the failure or merely are a result or 

manifestation of the infection. Nevertheless, there is growing

evidence that bacteria cause the disease, but the individual’s

genetic make-up and environmental influences determine the

severity of the disease. 

The aim of Chapter 4 was to compare the crestal incision

with the labial flap design when inserting a two-stage implant

system in a non-submerged procedure. Ten consecutive eden-

tulous patients with a severely resorbed mandible (Cawood

class V-VI) resulting in reduced stability and insufficient reten-

tion of the lower denture were included. In all patients, two

IMZ-implants were inserted in a one-stage procedure in the

mandibular canine regions as part of an implant overdenture

treatment. In 5 patients the labial flap approach was used and

a crestal incision approach was used in the other 5 patients.

Standardised evaluations were performed at 2, 6 and 12 weeks

after implant placement and 12 months after placement of the

overdenture. In the first post-operative weeks, more hyperpla-

sia occurred around the implants inserted by the crestal inci-

sion, resulting in overgrowth of 3 implants. After one year of

function no striking differences between the two groups were

present with regard to the clinical and radiographic parame-

ters. From this pilot study it can be concluded that both the

crestal incision and the labial flap approach are reliable proce-

dures for insertion of IMZ implants in a one-stage procedure.

However, because of the smaller risk of soft tissue overgrowth,

there is a preference for the labial flap approach.

The aim of the prospective clinical trial, described in 

Chapter 5, was to compare peri-implant clinical parameters

following the insertion of non-submerged two-stage implants

and one-stage implants during the healing period. Forty eden-

tulous patients were randomly assigned to an IMZ-group (20

patients receiving two IMZ two-stage implants inserted in a

one-stage procedure) or an ITI-group (20 patients receiving two

ITI-implants inserted in the conventional one-stage procedure).

The implants were inserted in the mandible for overdenture

treatment. After an osseointegration period of twelve weeks an

overdenture with a bar-clip attachment system was made.

Clinical examination was executed 2, 6, 12 and 18 weeks after

implant insertion. None of the implants were lost during the142
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healing period. There was no significant difference in gingiva-

index between the two groups at all evaluation periods. A high

number of healing abutments loosened in the IMZ-group. From

this study it can be concluded that the healing period of two-

stage implants inserted in a one-stage procedure may be as

predictable as one-stage implants.

The aim of the study in Chapter 6 was to evaluate the feasi-

bility of using a two-stage implant system in a single-stage pro-

cedure and to study the impact of the microgap at crestal level

and to monitor the microflora in the peri-implant area. Forty

edentulous patients (Cawood & Howell class V-VI) participated

in this study. After randomisation, 20 patients received 2 IMZ-

implants inserted in a single-stage procedure and 20 patients

received 2 ITI-implants. After 3 months, overdentures were

fabricated supported by bar and clip attachment. A standardi-

sed clinical and radiographic evaluation was performed imme-

diately after denture insertion and 6 and 12 months thereafter.

Twelve months after loading, peri-implant samples were collect-

ed with sterile paper points and analysed for the presence of

putative periodontal pathogens using culture techniques. One

IMZ-implant was lost due to insufficient osseointegration. With

regard to the clinical parameters at the 12 months evaluation,

significant differences for plaque score and probing pocket

depth (IMZ: mean 3.3 mm, ITI: mean = 2.9 mm) were found

between the two groups. The mean bone loss in the first year of

functioning was 0.6 mm for both groups. Prevotella intermedia

was detected more often in the ITI group (12 implants), than in

the IMZ-group (3 implants). Porphyromonas gingivalis was

found in 3 patients. In one of these patients an implant showed

bone loss of 1.6 mm between T0 and T12. Some associations

were found between clinical parameters and the target micro-

organisms in the ITI-group. These associations were not pre-

sent in the IMZ- group. The short-term results indicate that

two-stage implants inserted in a single-stage procedure may be

as predictable as one-stage implants. The microgap at crestal

level in non-submerged IMZ-implants seems to have no ad-

verse influence on the peri-implant microbiological colonisation

and of crestal bone loss in the first year of functioning. The

peri-implant sulcus can and does harbour potential periodon-

tal pathogens without signs of peri-implantitis during the eval-

uation period of one year. 

The aim of the study in Chapter 7 was to evaluate the feasi-

bility of using a two-stage implant system in a one-stage proce-

dure and to monitor the microflora in the peri-implant area in

relation to clinical and radiographic outcome. After randomisa-

tion forty edentulous patients (Cawood & Howell class V-VI)

received two IMZ-implants in the anterior mandible inserted by

either an one-stage (n=20) or a two-stage (n=20) surgical pro-

cedure for overdenture treatment. A standardised clinical and

radiographic evaluation was performed after denture insertion

as well as 6 and 12 months thereafter. Twelve months after load-

ing, peri-implant samples were collected and analysed for the

presence of putative periodontal pathogens using culture tech-

nique. No striking differences were found between the two

groups with regard to the clinical parameters during the evalu-

ation period. The mean bone loss in the first year of function-

ing was 0.6 mm in both groups. With regard to the gingiva

score, plaque score, bleeding score or bone loss between T0 143
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and T12, no associations were found with the presence of the

cultured microorganisms. An association was present between

pockets ≥ 4 mm and the presence of Peptostreptococcus

micros in the two-stage group. The short-term results indicate

that two-stage implants inserted in a one-stage procedure may

be as predictable as inserted in the common two-stage proce-

dure. The peri-implant sulcus can and does harbour potential

periodontal pathogens without significant signs of tissue break-

down. 

The aim of the study in Chapter 8 was to evaluate the feasi-

bility of using a two-stage implant system in a single-stage pro-

cedure and to study the impact of the microgap between

implant and abutment during a two-years evaluation period.

Sixty edentulous patients (Cawood class V-VI) participated in

this study. After randomisation, 20 patients received 2-IMZ

implants inserted in a single-stage procedure, 20 patients

received 2-IMZ implants inserted in the traditional two-stage

procedure and 20 patients were treated with 2 ITI-implants. The

implants were inserted in the canine area of the mandible.

After 3 months, mandibular overdentures were fabricated sup-

ported by bar and clip attachment. A standardised clinical and

radiographic evaluation was performed immediately after den-

ture insertion and 12 and 24 months thereafter. One IMZ-

implant of the one-stage group and one IMZ-implant of the

two-stage group were lost after 6 and 12 months respectively.

No striking differences were found between the three groups

with regard to the clinical parameters during the evaluation

period. The mean bone loss in the first 2 years of functioning

was comparable for the three groups (1.1 mm IMZ one-stage,

0.8 mm IMZ two-stage, 1.2 mm ITI). The results of this study

indicate that dental implants designed for a submerged

implantation procedure can also be used in a single-stage pro-

cedure and may be as predictable as used in a two-stage proce-

dure or one-stage implants. The microgap at crestal level in

two-stage implants seems to have no inverse effect to the

amount of peri-implant bone loss. 
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