Clinical and Histological Assessment of a One-Piece
Implant System: A Pilot Study With 10 Year Follow-Up
Abstract
Background: Most implants consist of the implant body and
prosthetic components and are known as two piece systems.
These systems frequently invade the biologic width during
implant restoration.
Purpose: The purpose of this study was to report clinical and
histologic results for a one-piece implant designed to protect the
biologic width and minimize marginal bone loss.
Materials and Methods: This prospective clinical trial
evaluated the Natural Implant (Nobel Biocare, USA), a tapered
implant designed to avoid injury to the biologic width, preserve
interdental papillae and to minimize crestal bone loss. Thirty
eight patients received a total of 51 implants. Implants were
placed at the time of tooth extraction and in healed ridges. At 6
months and 10 years, probing depths were measured.
Radiographic measurements were made to evaluate crestal bone
levels.at 1 year and 10 years. Soft tissue biopsies were obtained
from 7 sites at 6 months.
Results: At one year there was no loss of implants, providing a
survival rate of 100%. Probing depth at one year was 1mm at 9
sites, 1.5mm at 14 sites, 2 mm at 21 sites, 2.5mm at 5 sites and
3 mm at 2 sites. The probing depths at the 10 year follow up
were similar, however, 90% were 2 mm or less vs. 86% that
were 2 mm or less at 1 year. The radiographic evaluation at
1-year follow-up resulted in the mean value 0 (S.D. 0.3 mm)
changes in bone height. A gain in marginal bone height was
registered for 5 of the 51 implants. The 10 year follow-up of
results were the same as at 1 year, indicating very stable
alveolar crest. The biopsies demonstrated average
measurements of 0.6mm sulcus, 0.7mm epithelial adhesion and
1.2mm connective tissue attachment.
Conclusions: The results of this study demonstrate successful
clinical outcomes for all study parameters. The success rate was

100%, marginal bone levels were stabile and probing depth was
minimal. This implant system appears to minimize damage to
the biologic width, preserves interdental papillae resulting in
excellent esthetic outcomes.
Key Words: One piece implant system, biologic width, acid
etched, tapered implant.
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Introduction
The principles of osseointegration have been scientifically
documented for tooth replacement in the partially and fully
edentulous arch, as well as for single-tooth sites.1, 7, 13, 14, 20
Implants are presently placed in either one- or two-stage
procedures.9 Placement at the time of extraction also has been
established as a predictable option 4, 5, 15 that may preserve bone
height and width and reduce total treatment time. There is
evidence that implants can be loaded at or shortly after the time
of placement without jeopardizing predictable survival rates.2, 3,
16-18, 21
These study results increase the number of placement
and restorative options available to patients and dentists.
To properly understand the relationship of the marginal soft
tissues adjacent to dental implants, it is necessary to understand
the relationship of bone and soft tissues to natural teeth.11, 19 In
periodontal health, the gingival sulcus to the marginal gingiva
is approximately 1mm deep. The junctional epithelial
attachment is approximately 1mm, and the connective tissue
attachment coronal to the alveolar bone is approximately 1mm.
Around natural teeth, this zone ranges from 2.5mm to 3mm. It
has been reported that the biologic width (epithelial attachment
and connective tissue attachment) adjacent to dental implants is
approximately the same as in natural teeth..8 However,
placement of prosthetic components onto integrated implants
with flat prosthetic surfaces violates the biologic width. The
result is bone loss during the first post-operative year while the
biologic width reforms.
Traditional implant protocols have some disadvantages. During
the first postoperative year, bone loss of between 1mm and
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1.5mm often occurs.10 This maybe related to deep
countersinking, loss of cortical bone adjacent to the implants,
manipulation of prosthetic abutments, or a combination of
factors. Prosthetic components with flat prosthetic tables often
necessitate violation of the biologic width. Restoration of the
implants is frequently a prosthetic challenge, requiring
manipulation of the tissues during impression making,
provisional restoration construction, and placement. Ultimately
the final restoration compromises the adjacent soft tissues. As a
result of most implant designs and the location of the smooth
surfaced collar, final restorations are anatomically incorrect
when compared to natural teeth. These restorations frequently
result in compromise of the interdental papillae and unesthetic
outcomes.
One-piece implants
The purpose of this report is to present the rationale, surgical
indications, and 10 year pilot-study results for a new implant
prototype. The prototype features a one-piece design that
eliminates the need for placing prosthetic abutments. The
surface of the tapered, threaded implant body and collar were
acid-etched, creating biocompatible surfaces. The collar is
intended to be positioned coronal to the alveolar crest. This
biocompatible surface is of adequate dimensions to
accommodate flat or scalloped soft tissue and bony
morphotypes. The implant also may be loaded with a
provisional restoration immediately after insertion, allowing for
the mucosal epithelium and connective tissue attachment to
form coronal to the alveolar crest so that crestal bone loss could
be significantly reduced or eliminated.
The advantages of a one-piece implant include its ease of
placement and restoration. The restorative process resembles
that for a natural tooth. Interproximal bone and papillae also
can be better preserved. As a result, it becomes easier to
achieve an esthetically pleasing and biologically correct final
restoration.

Materials and Methods
Fifty-one (51) patients between the ages of 31 and 64 were
enrolled in the pilot study. Inclusion criteria included either loss
of a maxillary or mandibular tooth or the need to have a tooth
removed due to advanced periodontal disease, endodontic
complications, or root fractures. Exclusion criteria included
patients who smoked more than 20 cigarettes a day or had
poorly controlled diabetes, recent radiation treatment (within 1
year), non-opposing teeth, and/or a history of bruxism with
evidence of occlusal wear. The study purpose was explained to
all patients, and they signed consent forms for treatment to be
performed within the guidelines of the Helsinki agreements.
Initial evaluation consisted of obtaining a comprehensive
medical and dental history, periapical and panographic
radiographs, study casts, and clinical photographs. Radiographs
were evaluated for jaw shape and bone quality. Success criteria
were implant immobility, stable crestal bone levels, and the
absence of radiolucencies adjacent to the implants. All
prospective study participants also were given a comprehensive
periodontal examination. Patients exhibiting evidence of
periodontal disease were instructed in personal oral hygiene and
underwent several sessions of scaling and root planing.
Immediate Implant Placement

One-piece implants were placed at the time of tooth extraction
at one site each in four of the 38 patients. The following
protocol was observed.

Figure 1a: Radiograph of a 35 yr old
female taken after a fracture of a
maxillary first bicuspid.

Figure 1b: Clinical photograph of implant placed in
extraction socket of the fractured bicuspid in Fig.
1a. Note the acid etched color was placed
approximately 1.5mm coronal to the alveolar crest.

Figure 1c: Radiograph taken
immediately p.o. Note position of
alveolar crest on mesial and distal.

Figure 1e: Clinical photograph of
crown preparation at 3 mo p.o. Note
the apical margins follow the gingival
contours facial and interproximal.

Figure 1d: Clinical photograph of
sutures placed on mesial and distal and
the temporary crown that was
immediately placed.

Figure 1f: Clinical photograph taken 10
yr. p.o. Note the papillae and gingival
have normal contours.

Figure 1g: Radiograph taken 10 yr p.o. Compare the mesial and
distal bone height with Fig 1a. Note the apical position of the
crown margin which allows a normal biological width between
the crown margin and the alveolar crest.

After judicious tooth removal, the interdental papillae were
incised, and buccal and palatal flaps were minimally reflected.
A series of drills were used to prepare the osteotomy. Implants
were placed, attaining maximum stability. The collar of the
implant was positioned 1.0-1.5mm coronal to highest peak of
the crest. Small gaps between the implant and adjacent bone
were not filled with any grafting material but rather allowed to
fill with a blood clot.
The interdental papillae were sutured, avoiding any excessive
flap tension. If the prosthetic aspect of an implant required
adjustment to correct for angulation or height, a rubber dam
was applied, Provisional restorations were placed.
Four months after surgery, final restorations were made and the
occlusion was evaluated and adjusted appropriately.
Implant Placement in the Healed Ridge

Forty-seven implants were placed in healed ridges in 34
patients. The following protocol was observed.
Facial flaps were reflected only when it was necessary to
protect the facial tissue from the drills in compromised bone
areas and/or to place connective-tissue grafts to enhance the
emergence profile for esthetics. In all cases, a soft-tissue
trephine was used to penetrate the soft tissue. A series of drills
were then used to prepare the osteotomy. All implants were
placed so that the acid-etched collar above the implant threads
extended between 1mm and 1.5mm coronal to the highest peak
of bone crest. This was done to allow the connective tissue to
reform above the osseous crest and establish a proper biologic
width. If the facial tissues were thin, connective tissue grafts
were placed at the time of implant placement. When flaps were
reflected for access, they were closed with 6.0 sutures.
In some instances, the coronal portion of the implant was
prepared (with a rubber dam positioned over the implant).
Provisional restorations were placed and cemented. Once the
cement hardened, it was carefully removed. Post-operative
radiographs taken to evaluate the crestal marginal levels over
time also helped assure complete cement removal.
Evaluation of the occlusal relationships of one-piece
immediately loaded implants is important. For the pilot study,
provisional restorations were allowed to have slight contact in

centric occlusion, if adequate primary stability was achieved.
All patients were encouraged to eat a relatively soft diet for four
weeks after implant placement.
For all 51 implants, the peri-implant sulci were probed with a
thin periodontal probe at six months, one year and 10 years and
the measurements were recorded.
Radiographs were taken immediately after implant placement
and at each follow-up examination. The radiographs were later
evaluated by an independent examiner using a calibrated loupe
with 2.5 times magnification.
To evaluate the histologic response of the tissues to the acidetched surface coronal to the alveolar crest, biopsies were taken
from seven patients after six months of healing. Tissue adjacent
to the implants was removed, fixed in formalin, and processed
for histologic examination. An independent examiner then
measured the sulcular depth, epithelial attachment length, and
connective tissue attachment length.
Results

The 38 patients included in the study received a total of 51
implants. These included 30 placed in maxillae and 21 in
mandibles. Forty-seven implants (47) were placed in healed
ridges and 4 were placed in immediate extraction sites. All
implants had been successfully restored and no implants failed.
Clinical probing at one year post-operative revealed that 44
implant sites (86%) had a pocket depth of 2mm or less. Table I
provides the probing depths for all implants at one year after
placement. The 10 year probing results were similar, however,
90% were 2 mm or less.
The mean level of marginal bone resorption at the one-year
follow-up was 0.0mm. The minimum bone resorption was -0.6
%. (In other words, marginal bone height was gained.) The
maximum bone resorption was 0.8mm. The standard deviation
was 0.3mm.
Histological evaluation of the seven biopsies revealed the mean
sulcular depth to be 0.6mm. The mean epithelial attachment
was 0.7mm, while the mean connective attachment was 1.2mm.
Discussion

The importance of establishing a healthy biologic width
circumferentially around the implant cannot be underestimated.
Establishment of a normal biologic width facilitates
maintenance of ideal soft tissues. A final restoration that closely
resembles the natural tooth can be placed within four months
after implant placement.
Since the one-piece implant design does not possess a separate
abutment, a biologic width similar to that found around the
natural tooth can form coronal to the osseous crest. The onepiece design also simplifies the restorative process. If
necessary, the coronal portion of the implant can be prepared
like a natural tooth. Standard crown-and-bridge procedures can
be utilized.
The initial results of this pilot study indicate that one-piece
implants can be placed either immediately after tooth extraction
or in healed ridges with excellent results. The limited histologic
evaluation also indicates that a healthy, biologic width forms
after insertion and healing of one-piece implants.
Conclusion

The results of this preliminary study indicate that a one-piece
implant can be placed immediately after tooth extraction or in
healed edentulous ridges. At one year and ten year follow-up,
the cumulative survival rate was 100% and crestal bone levels
remained stable. Minimal or no alveolar crest resoprtion was
observed at the one year and ten year follow-up. Eighty-six %
of the sites had probing depth of 2 mm or less at 6 months. At
10 years follow-up, the probing depth of 2 mm or less was
observed in 90% of the sites.
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Figure Legends:

(copy slides from guided surgery 2)
Fig. 1a. Radiograph of a 35 yr old female taken after a fracture of a
maxillary first bicuspid.
Fig.1b. Clinical photograph of implant placed in extraction socket of the
fractured bicuspid in Fig. 1a. Note the acid etched color was placed
approximately 1.5mm coronal to the alveolar crest.
Fig. 1c. Radiograph taken immediately p.o. Note position of alveolar crest
on mesial and distal.
Fig. 1d. Clinical photograph of sutures placed on mesial and distal and the
temporary crown that was immediately placed.
Fig. 1e. Clinical photograph of crown preparation at 3 mo p.o. Note the
apical margins follow the gingival contours facial and interproximal.
Fig. 1f. Clinical photograph taken 10 yr. p.o. Note the papillae and gingival
have normal contours.
Fig. 1g. Radiograph taken 10 yr p.o. Compare the mesial and distal bone
height with Fig 1a. Note the apical position of the crown margin which
allows a normal biological width between the crown margin and the alveolar
crest.

Table One
Probing Depth One Year after Implant Placement
Probing Depth
Number of implant sites
1mm
9
1.5mm
14
2mm
21
2.5mm
5
3mm
2
Total
51
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